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by LCDR J. R. Foster 








With glide slope information continuously transmitted to the 
pilot—and a qualified LSO observing each pass who is capable of 
initiating an immediate waveoff—how does a pilot allow him- 
self to fly into the ramp or land with such a high sink rate that 

a hard landing results? 


i ies perplexing question is asked by many peo- 
ple every time a carrier landing accident occurs. 

The lessons to be learned from past accidents 
have been accumulated at a horrible cost in lives 
and dollars. Such hazards as the high-fast start, 
not being stabilized on the glide slope, the deceler- 
ating approach, late line-up and glide slope cor- 
rections, spotting the deck and coupled with the 
illusions that sometimes present themselves dur- 
ing a night approach—to mention only a few— 
have been the subjects of many studies, papers 
and articles. An assumption that the vast majority 
of carrier aviators are well versed on these pitfalls 
appears to be valid. 

Before a pilot ever attempts a carrier landing 
and normally prior to each shipboard deployment, 
he is evaluated by his immediate superiors lectured 
to, briefed and debriefed. He has made sufficient 
field mirror approaches until they should come 


second nature to him. When he makes that first 
approach aboard ship he’s ready or he shouldn't 
be there. 

Shipboard facilities are continually in a state of 
evolution. Landing aids, deck lighting and com- 
munications, for example, are continuously under 

study for improvement to make the pilot's task 
easier and safer. The PLAT system has given them 
an unbeatable training aid if utilized properly. The 
autothrottle has become a reality and is a valuable 
assist for a pilot during the approach. 

In short, the pilot is taught to fly the approach 
to near perfection and in most cases is adequately 
screened for dangerous tendencies. Facilities are 
adequate and his aircraft is capable. 

Why then do these avoidable carrier landing ac- 
cidents continue at such a disturbing rate? 

In reviewing past carrier landing accidents one 
underlying fact appears with disturbing regularity. 
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The pilot was determined to get aboard on that 
particular pass. This determination caused him to 
disregard proper approach/landing techniques. 
This strange malady of getaboarditis attacks both 
new and old pilots. Sometimes the symptoms have 
been recognizable for days or weeks and at other 
times they strike suddenly near the end of a near 
perfect approach. 

Sure, an aggressive determination to get aboard 
every pass is a highly desirable attitude until it 
overrides the pilot’s training and better judgment. 
At this time he becomes a prime candidate for a 
ramp strike or a hard landing. This is when power 
is eased close in or adherence to glide slope in- 
formation is replaced by the pilot spotting the 
deck. 

Pride? 
Some pilots feel they must avoid bolters and 
waveofts at all costs. Among the experienced pilots 
the reason may be to set an example for the 
younger ones. The younger, less experienced pilot 
wants to prove his ability to all observing. 
Slowly but surely a poor habit pattern is formed 
to insure no bolters. Such comments as dropped 
the nose in close, low at ramp, and, eased gun at 
ramp begin to creep into the LSO’s record book. 
Combine these tendencies with the added pres- 
sures of a particular situation, such as a very dark 
night under fatiguing and irritating conditions, and 
you have a pilot who may neglect the meatball and 
concentrate on the deck in an attempt to get 
aboard once he believes himself close enough to 
clear the ramp. 
After the accident the following comments are 
usually forthcoming: 
e He tended to have a go at it. I feel that he 
wanted no waveoffs or bolters in order to set 
a good example. 

e He seemed to press getting aboard. 

e He would usually try to salvage a poor ap- 
proach. , 

e When he was close enough to the ramp to spot 
the deck, he seemed to consider that he had 

it made. 
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The Night Carrier Landing 
Environment 

Nearly all pilots agree that during a night car- 
rier approach, the waveoff or bolter is unpleasant. 
The pilot must shift back from visual contact to in- 
struments, climb out from near-zero altitude and 
face the demands and uncertainties of an approach 
for the second time. No one wants to waveoff or 
bolt if it can be avoided — Safely. 

This is the point where error in judgment 
is made by many pilots involved in carrier landing 
accidents. To insure getting aboard they disregard 
previous training and ease just a little power close 
in or accept a low ball. It may work a few times 
but not for long. 

For Instance 

The mission was night intercept. The weather 
was good, with starlit sky and very little horizon. 
Prior to the scheduled CCA recovery the pilot ex- 
perienced UHF receiver difficulty. Just prior to his 
descent he received instructions and the final in- 
bound heading. During the approach he made ap- 
propriate reports but received no acknowledg- 
ment. Realizing his receiver was out, the pilot 
continued his approach making required transmis- 
sions appending the phrase “in the blind” to his 
reports. 

The pilot made a meatball report and com- 
menced down the glide slope. The approach was 
waved off early by the LSO due to poor initial line 
up and the pilot entered the waveoff/bolter pat- 
tern. At this point, in addition to no UHF receiver, 
he received no further useful information from his 





distance measuring equipment. 

At the time of the waveoff, the CCA supervising 
officer instructed his sound-powered phone talk- 
ers to tell the LSO and Pri-Fly that the aircraft 
had no receiver. The LSO never received this vital 
information. 

The pilot continued upwind after his waveoff, 
visually controlling himself around the pattern. 
After intercepting the glide slope he transmitted 
his meatball report but did not append any word 
about not having a receiver. 

The approach was generally steady and the LSO 
elected to accept the aircraft for landing. Still not 
aware of the pilot’s receiver failure, he continued 
to work the aircraft by voice calls. As the aircraft 
approached the ramp, it suddenly developed an 
excessive sink rate. The LSO made two urgent 
power calls followed by two waveoff calls and 
simultaneously flashed the waveoff lights. The air- 
craft struck the ramp and exploded. Fortunately 
the pilot ejected successfully. 

During the day the pilot had flown one flight 
and had acted as a spare pilot for two flights. Short- 
ly after the flight, the pilot admitted having felt 
tired and further acknowledging that he con- 
cealed the fact when directly questioned before 
the flight. He had only four hours sleep the pre- 
vious night. 

One AAR endorser stated, “Pilots are frequently 
cautioned regarding the hazards of over determi- 
nation to get aboard, close-in power reductions, 
riding a low meatball and deck spotting. This 
command has continually placed emphasis on the 
fact that there is no stigma attached to boltering.” 

Further Complications 

The list of factors that can and have caused 
pilots to press to get aboard is endless and new 
ones will undoubtedly show up in the future. 
Bring some of the following into the picture and it 
isn't hard to visualize getaboarditis reaching epi- 
demic proportions: weather, long time interval 
between night landings, being in a no divert situa- 
tion, deck crash, low fuel state, final approach 
radar inoperative . . . 

During a recent night recovery, the following 








events occurred which vividly illustrate some fac- 
tors and events leading up to the point where the 
pilot makes the final mistake of pressing to get 
aboard. 

An F-4B commenced his approach low — then 
went high — then started going low, added too 
much power and went high. Power was reduced 
and nose eased over, thereby setting up a high 
sink rate. In other words, the aircraft was never 
stabilized on the glide slope at any time during 
the approach. The aircraft hit hard engaging No. 
4 wire. The right gear collapsed with the wing 
coming to rest on the starboard wing tank. 

Another F-4, which was downwind following a 
waveoff when the first F-4 accident occurred was 
dogged and refueled from a tanker. 

After refueling, the pilot commenced another 
approach. This pass was waved off due to the ship 
maneuvering to avoid a merchant ship. On the 
next pass, the pilot’s third, the aircraft was never 
established on glide slope. When it was evident 
that the aircraft was getting into trouble, the LSO 
transmitted, “pull it up.” The pilot added full 
military power and rotated his aircraft. 

The aircraft struck the ramp, boltered and the 
crew ejected at 1000 feet ahead of the ship. The 
aircraft was below bingo fuel when his last ap- 
proach was commenced. 

About this time one A-5 reported at bingo, 
another A-5 reported “now committed” and two 
remaining A-4s were below bingo fuel states. Dur- 
ing the next few approaches by the A-5s and A-4s, 
the ship was again maneuvering to avoid a mer- 
chant ship. Then an A-5 started its approach high 
and fast. The aircraft never did get stabilized on 
the glide slope during the approach. The aircraft 
hit beyond the No. 4 wire and broke up. The two 
remaining A-4s landed with 200 pounds of fuel or 
less and the remaining A-5 landed with 600 
pounds. All three could not have made another 
pass. 


These facts are presented only to point out some 
of the factors and events leading up to the point 
where the pilot makes the final mistake of press- 
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ing to get aboard by techniques that are bound 
to lead to failure. 
What Can Be Done 

Every effort must be made to eliminate or at 
least minimize, whenever operational exigencies 
permit, the factors and events that undoubtedly 
cause anxieties — which in turn produce an over- 
determination to get aboard by violating proper 
approach and landing techniques. 

Ideally, under so-called peacetime training cir- 
cumstances, a carrier approach (especially at 
night) should be made by a relaxed pilot concen- 
trating on his task without undue stress or irrita- 
tions. However, it must be recognized that many 
factors preclude this situation from existing at all 
times. All pilots should be made aware of this fact 
and be ready to act accordingly. Carrier aviators 
must be psychologically as well as physically pre- 
pared to cope with situations that may deviate 
from the norm without becoming so disturbed 
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way to salvage a poor approach. 


mentally that their pilot control functions are im- 
paired. 

In analyzing carrier landing accidents, one ulti- 
mately realizes that the final controlling factor is 
the pilot. He is the one who flys the aircraft into 
the ramp or the deck with such an excessive sink 
rate that structural limitations are exceeded. 

Operating conditions permitting, he should be 
waved off early in his approach if he is not stabi- 
lized on the glide slope. Late waveoffs must be 
avoided. 

Pilots must be constantly reminded of the dan- 
gers of overdetermination to avoid the bolter or 
waveoff. The danger in trying to salvage a poor 
approach has been stated many times and still ap- 
plies. A pilot must be allowed to take his occa- 
sional bolter without fear of undue criticism by 
supervisory personnel. The bolter is not a disgrac- 
ing act, and it beats a ramp strike or hard landing 
any day. 





Squadrons must utilize some type of carrier 
landing analysis system. A Carrier Pass Board 
prominently displayed in the ready room on which 
each pilot’s approaches are recorded, along with 
the number of the arresting wire engaged, is one 
recommended way. Proper use of PLAT in debrief- 
ing sessions is a must. By using these simple pro- 
cedures, symptoms of getaboarditis will readily ap- 
pear allowing appropriate corrective action to be 
taken. 

Keep this determination to get aboard in prop- 
er perspective. Do it right and you will get aboard 
safely. By simply observing the following points, 
the carrier landing accident rate can be substan- 
tially reduced: 

e Fly the glide slope all the way down to the 
deck. It will put you at the right place at the right 
time for a safe arrestment. Don’t be content with 
anything except a centered meatball all the way. 
You can’t miss. , 

e Watch those illusions especially at night. Be- 
lieve the glide slope info on the approach as you 
do your instrument during instrument flight con- 
ditions. Easing the power off or the nose over at 
the ramp because of an illusion of being high or 
the desire to get aboard without a bolter on a 
dark night is asking for a piece of the ramp. Power 
and plenty of it is the proper correction for a drop- 
ping meatball near the ramp. 


e Concentrate on the whole approach at all 
times. Don’t direct your attention to one part, such 
as line-up, at the expense of ignoring glide slope 
information especially during the last few seconds 
of the approach. Keep those last minute correc- 
tions small and smooth. Large ones will be un- 
necessary if you've been flying a good approach 
from the start. 

You, the carrier pilot, must discipline yourself 
to strive for perfection on every carrier approach 
and landing. Anything less than the best of your 
knowledge and ability as an aviator is unaccepta- 
ble. Every landing, whether aboard or ashore, must 
be considered the most important act you have or 
will ever commit. 
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Lance Sterling, Night Hawk 
or 
Lance Sterling in Hollywood 


(Almost) 
By 
LCDR J. J. Schneider, VR 833 


MM MM MM MM eM 


Many of my friends ask me how come I've 
been “passed over” so many times. 

In view of my obvious ability and lengthy ex- 
perience and all, it is difficult to understand, but 
I like to think it’s those selection boards in Wash- 
ington just not putting my number in the hat. Then 
too, it could have something to do with those two 
engines out on the West Coast. 

It happened one February, while my squadron 
was operating from North Island at San Diego. I 
flew my 3 hour AM hop — then a 4-hour bombs and 
rockets session in the afternoon. No sooner got 
down from that when I heard the “low scorers” 
were going back up at night for a searchlight 
run. Had I known that they were going to keep 
records, I would have handled the ‘pickle’ myself, 
but since my copilot Lance Sterling needed the 
practice I had generously relinquished the left 
seat to him. 

Don't get me wrong, I like night work, — it just 
so happens I had something scheduled at the Little 
Chalet that particular evening and besides for a 
feller my age two flights a day is enough. 

We didn't have much time between flights. I 
had Lance pick up the box lunches and fill my 
thermos. Meanwhile, I tried to give a few of the 
boys some pointers on bombing and rocket runs. 
These fellows without fighter training sure can 
string out a pattern—they had us halfway up to 
Seattle on the down-wing leg. ‘Cause there was 
no telling ‘em anything anyway—they were rude ° 
enough to keep bringing up the scores whenever I 
said something. Finally, I gave up, signed the 
yellow sheet and joined Lance at the plane. 

Lance was loading the gear into the cockpit 
and, while I usually ask him if he did the walk- 
around, after his poor showing in the afternoon, 
I decided to act a little aloof. 





We flew the Stoof up to Santa Rosa and lit up 
the little rock off the North West tip. About six 
times around I figured was good enough. It was 
just about midnight, and I headed on a line back 
to North Island, gave the controls to Lance and 
said “take me home.” 

As I was lighting up, I glanced over the in- 
struments and the oil pressures caught my trained 
eye — 45 pounds on both engines. I thought about 
it a few minutes. I remembered in the Corsair, it 
was always up about 75 or 80 anyway. The F6F 
and TBM were about the same. No red lines on 
the damn instrument so finally I asked Lance in 
a casual way “what's the limits on the oil pressure 
suppose to be?” He thought it was a test question. 
and when I wouldn't believe his 15 to 90 answer 
he showed me the check list placard for engine 
run-up. “But that covers IDLE as well as cruise 
power” I told him, “Let me see the handbook.” 
Lance fumbled around for some time and then 
admitted, “Guess I left it in the readyroom, Cap- 
tain.” Well sir, by now I didn’t need no handbook 
to tell me we were losing oil pressure. The gages 
showed 40 pounds both engines. 

“Sterling,” I shouted, “head it toward the beach. 
We're in trouble! The pressure is dropping off. 
We'll never make it back to North Island.” Must 
be we sprang an oil leak in both tanks. 

Figured it wouldn't hurt none for him to sweat 
it out a bit, but I wasn’t prepared for the look of 
agony that contorted his face. The boy looked like 
he was trying to “pass a peach pit.” 

“Tll take the controls, you tune in the nav aids 
and give me a heading for Los Alamitos.” 

You guessed it, the damn fool had left all the 
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charts back in the readyroom. 

When the oil pressure got down to 30 pounds 
I saw the lights of L.A. looming up. Man! I'll tell 
you something right now, Los Angeles is the big- 
gest city in the world. It’s big and it’s spread out 
all over the place. It has no end when you are 
flying over it at night, at 1000 feet with the oil 
pressure falling off. I began wondering if I could 
set her down on the freeway or a supermarket 
rooftop, as snatches of my life paraded before my 
eyes. 

I called on all my experience to size the situation 
up. The engines were still running good, so I 
figured I'd climb to altitude, then if they froze up 
over downtown L.A. I'd order Lance to bail out, 
point her out to sea and go down with the 
ship. Thought I saw Grauman’s Chinese Theater 
pass under the left wing and just about then I saw 
two lighted parallel strips up ahead about ten 
miles. 

“Los Alamitos” I winked at Lance, “I was 
stationed there during the Big One. Better raise 
the tower on guard, they may have changed their 
old frequency.” The tower controller was very 
obliging and offered to send out a man to light 
the temporary runway lights. Lance was about to 
tell him we had the runway lights in sight, when I 
knocked his hand off the mike button. I thanked 
the controller, and sure enough about three min- 
utes later two parallel strips lit up about 20 miles 
south-east of the first ones I had seen. We were 
headed for Long Beach Municipal! That's right, 
I had forgotten about that one. I was pretty mad 
at Lance, so I didn’t say anything. I figured with a 
little luck we could make it to Los Alamitos. 


approach/jenvary 1964 





















The Old Captain was right again. I dragged her 
in more on sheer will power than anything else. 
The oil pressures were both on zero when I dump- 
ed the gear and flaps coming over the fence. 

I cut the mixtures on the rollout to preserve 
the engines, and had us towed in. I couldn't wait 
to find out where the oil leaks were and frankly I 
was quite surprised to find no oil on the cowls when 
I climbed out. Then it hit me. I froze Lance with 
a steely look “did you check the oil level on the 
preflight?” He mumbled some weak excuses about 
going to the head, and me acting like I was in a 
rush and not having time and stuff like that. 

When they pulled the plugs on the sumps, 
nothing ran out. The stuff fell out; big and little 
chunks of metal. Two engines shot. 

As you can well imagine, I laid into our main- 
tenance officer when I got back to the squadron, 
and things were never quite the same between 
Lance and me when I got through with him. 

For some time, I kinda looked forward to get- 
ting an award, or some type of recognition for 
saving Lance and the plane and half of L.A., but 
it never happened. Instead, when the shifty gang 
they had investigating the accident got finished, 
all their report recommended was “re-emphasize 
to pilots the importance of a thorough preflight, 
including the checking of fuel and oil levels.” 

My write-up was a scorcher, but I suppose it 
will take a few more years to filter thru channels 
and they install oil quantity gages. Even then, I'm 
not sure I'll ever trust that maintenance crowd 
again. No sir, I make Lance check everything 
personally, and when he dip-sticks a tank, I wanna 
see the sticks. e 












The hazards of tire hydroplaning can be minimized only if 
hydroplaning is properly understood. Based on tire studies 





conducted at the NASA’s Langley Research Center, the fol- 
lowing facts are presented to identify and draw particular 








When pneumatic tires of aircraft (or of highway 
vehicles as well) roll over water-covered or flooded 
pavements, hydrodynamic pressures develop be- 
tween the tire footprint and the pavement. The 
pressures grow larger as the ground speed in- 
creases. 

At a critical speed, hydrodynamic lift resulting 
from the build-up pressure under a tire will equal 
the weight riding on the tire. When this occurs, 
hydroplaning speed has been reached. Any in- 
crease in ground speed above this critical value 
lifts the tire completely off the pavement, leaving 
it supported by the fluid alone. The result is called 
total tire hydroplaning. 

When Does Tire Hydroplaning Occur? 

Research thus far indicates that total tire hy- 
droplaning will not occur on most runways or 
roads until the paved surface is flooded or heavily 
puddled with water or slush. Most runways and 
roads are designed with a crown to drain water 
away readily. Such crowned pavements normally 


will not become flooded unless very heavy rain: 


is falling or deep slush accumulates. However, a 
note of caution follows: 

e Tire hydroplaning research indicates that 
tires require less fluid depth to hydroplane on 
smooth surfaces than on rougher paving. 

e Bald or smooth tread tires tend to hydroplane 
in more shallow fluid depths than tires with ribbed 
or patterned treads. 


attention to this wet runway phenomenon. 


TIRE HYDROPLIWWG 
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e NASA studies show that a smooth tire will 
hydroplane on a very smooth pavement if only 0.1 
inch of water is present. 

e Ribbed treads on rough textured pavement 
may hydroplane in 0.2 or 0.3 inch of water. 


At What Speed Does Total Tire 
Hydroplaning Occur? 

Tire research shows that for flexible pneumatic 
tires, changes in the vertical load acting on a tire 
produce corresponding changes in the tire-ground 
contact area so that the ratio of tire load to contact 
area remains constant at a value approximating 
the tire inflation pressure. This result makes it 
possible to define Total Tire Hydroplaning Speed 
in terms of the Tire Inflation Pressure by means of 


the simple relation Vu -9A/ p , where Vu = 


tire hydroplaning speed in knots and p = tire in- 
flation pressure in pounds per square.inch. (The 
equation is valid for smooth tires or for grooved 
tires where fluid depth exceeds tread groove 
depth. ) 

The graph shown in fig. 1 will readily give you 
the calculated tire-hydroplaning speed for your 
aircraft. Enter the graph at the bottom with the 
appropriate tire pressure and draw a vertical line 
to intercept the curve. Draw a horizontal line from 
this point to the vertical axis and read tire-hydro- 
planing speed. For example, an operating tire 
pressure of 100 pounds per square inch would give 
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a hydroplaning speed of 90 knots. 


Consequences of Tire Hydroplaning __ 
At ground speed above the total hydroplaning 
speed, V,, _, the tire lifts off the pavement surface 


and tire-ground friction forces drop to insignificant 
values because the fluid cannot develop large shear 


forces. In addition, hydrodynamic lift acting be- 
tween the tire and ground tends to shift the ver- 
tical ground reaction on the tire in a way that 
produces a spin-down tendency on the tire. These 
two major effects combine to produce the follow- 
ing consequences of tire hydroplaning: 

e@ Pneumatic tires on free rolling or unbraked 
aircraft or automobiles can spin down to a com- 
plete stop at ground speeds near or above the 


TIRE HYDROPLANING 
SPEED V,, KNOTS 
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total hydroplaning speed Vu , 


e Tires suffer nearly complete loss of braking 
traction and cornering capability. This loss can 
result in severe vehicle skidding under action of 
only small external side forces on the vehicle. 

e Even at lower speeds in deep fluids, partial 





hydroplaning can occur, so that both tire-to-ground 
friction coefficients and cornering ability are re- 
duced. 

Associated hazards of tire hydroplaning to air- 
craft operation are greatly increased stopping dis- 
tances and potential loss of ground directional 
stability. Of importance with regard to these haz- 
ards are: 

e Crosswinds during takeoff and landing op- 
erations on flooded runways, which may greatly 
increase the possibility of aircraft skidding. 

e@ When landings must be made on very wet 
runways, operational techniques such as minimum 
safe touchdown speed, early runway contact, early 
use of spoilers and, possibly, wheel brakes, and 
reverse thrust should be employed to decrease the 
aircraft landing roll. Of course, reverse thrust and 
wheel brakes should be used with caution since 
asymmetrical thrust or drag on the aircraft for 
these slippery runway conditions will be difficult 
to control. 


e Use of smooth or excessively worn patterned 

tread tires should be avoided on aircraft subject to 
wet runway operation. 
Ed. Note —A film report “Hazards of Tire Hydroplaning,” 
produced by Langley Research Center can be requested 
on a loan basis. The film developes the subject of tire hy- 
droplaning from first principles and discusses its various 
manifestations and hazards to vehicles. When requesting 
loan of this film specify serial L-775 and order from: 


NASA Langley Research Center 
Langley Station 
Hampton, Virginia 23365 








SAFETY ORDERS:1916 


Safety Orders and Regulations Pertaining to the Flying School at United States Naval Aeronautic Station 


he following revised safety orders for pilots 
and assistant pilots will be complied with; all 
flight officers will report in writing to the com- 
mandant that they have read and understand 
these orders. 
Procedure Before Flight 

(1) Obtain a flight order card signed by the 
proper authority, and be certain of the exact 
meaning of the orders thereon. 

(2) Note direction of wind and character of 
gusts; if any previous flights have been made 
during the day, ascertain if there are any unusual 
atmospheric conditions. The course to be used 
will be indicated by flag signals displayed on the 
observation tower (or near the Flying School 
beach) a blue flag indicates “Northerly Course,” 
a red flag “Southerly Course.” In using the north- 
erly course the circuit of Pensacola Bay is made, 
making right hand turns; southerly course, vice 
versa. 

(3) Note the number of aeroplanes out with 
special reference to the Rules of Road, Air, and 
Beach. Ascertain the course being used. 

(4) See that radiator is filled, that oil level is 
correct, and that ample amounts of oil and gasoline 
are on board; test oil feed and see that gasoline 
pump is working. 

(5) Inspect thoroughly and test all controls and 
their leads, and see that they are hooked up prop- 
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erly. This is most important. 

(6) Receive report from chief mechanician 
that aeroplane has been inspected in accordance 
with the prescribed inspection routine and that it 
is in good condition and is in all respects ready 
for flight. 

(7) See that no loose tools or other articles have 
been left in or on any part of the aeroplane. 

(8) See that motor is warmed up, running 
properly, and that carburetor adjustments are cor- 
rect. 

(9) See that throttle connections are in good 
order and that the adjustment is correct for the 
released position. 

(10) Put on and secure the prescribed safety 
jacket and helmet. 

(11) See that the assistant pilot, student or 
passenger has his safety jacket and helmet on 
properly. 

(12) Examine safety straps, see that they are in 
good order; adjust straps and put them on. 

(13) See that the assistant pilot, student or 
passenger is properly secured in his seat. 

(14) If carrying a passenger, caution him as to 
interfering with the controls and the foot throttle, 
and as to remaining secure in his seat. 

(15) Do not start from runway until chief 
mechanician has signalled “All Clear.” 

(16) The pilot shall inform the assistant pilot of 
the purpose of the flight. 

(17) Make sure that pontoons contain no water 
and that plugs and hand hold plates are secured. 
Procedure During Flight 

(1) All pilots should familiarize themselves 
with the prescribed Rules of the Road, Air and 
Beach. 

(2) Upon taking the air, if motor does not de- 
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velop its proper reserve power, or if there is any- 
thing unusual in the action of the aeroplane, land 
at once. Investigate and correct it, returning to 
the runway if necessary. 

(3) In horizontal flight use only enough power 
and not less than is required for the normal angle 
of incidence, except when under orders to make 
a high or low speed test. 

(4) If motor develops any unusual sound while 
on the water, return to the runway at once and 
investigate; if sound becomes more pronounced 
while proceeding to the runway, cut off motor and 
signal for a tow. 

(5) If motor develops any unusual sound while 
in the air, throttle down and come into a glide; if 
sound becomes more pronounced, cut off; after 
landing proceed as prescribed in preceding para- 
graph. 

(6) In flight, when motor misses or dies, come 
into a glide instantly. 

(7) In all glides use approximately the safe 
angle of incidence prescribed for the type of aero- 
plane concerned; always hold this angle until 
time to flatten out for landing. 

(8) At all times, either on the water or in the 
air, note as much and as continuously as possible 
the behavior of the structure of the aeroplane; in 
event of detecting any break, looseness, or defect 
of any part, or any irregularity of action, return to 
runway at once and correct. 

(9) In the event of fire, turn off pet cocks in 
gasoline line as soon as possible and open cock on 
extinguisher line—land. 

(10) Except when orders on the flight card 
direct otherwise, all flights will be restricted to the 
limits prescribed in Beach and Air Rules. 

(11) Courses over land or over shallow water 





11 





12 





must not be made unless an altitude has been at- 
tained that will give an ample margin for gliding 
to deep water in event of failure of the motor. 

(12) Except in an emergency, glides will not be 
started in a direction towards land, or from an 
altitude less than 500 feet. 

(13) In event of landing, the following signals 
shall be made by either occupant of the aeroplane 
facing the lookout station and standing in a posi- 
tion unmasked by the motor: 

(a) Signal: Waving one arm from ver- 
tical to horizontal position—meaning: “Cannot 
return under power—require tow.” 

(b) Signal: Waving both arms from ver- 
tical to horizontal position—meaning: “Emer- 
gency; send boat as quickly as possible.” 

The above signals will be repeated at intervals 
until a boat is seen approaching. 

(14) The general recall is a large rectangular 
canvas flag, checkerboard red and white, rolled 
down on south end of machine shop roof; when 
this is shown, all aeroplanes out, whether on the 
water or in the air, will at once return to their run- 
ways. 

(15) After turning over the controls to the as- 
sistant pilot or to a student, direct him as to course 
and altitudes and be prepared to resume control 
instantly. When carrying a student, conform at all 
times to the prescribed system of flying instruction. 

(16) If when making a glide from high alti- 
tudes, cut in the power momentarily at intervals 
in the approved manner for the type motor used, 
to prevent its choking up with oil and to provide 
that power will continue available; in event of 
feeling indisposed by the change in barometric 
pressure, cut in power and hold the altitude for 
a few minutes then resume the glide. 
(17) Side slip spirals are prohibited. 





(18) In gusty weather or in doubtful air con- 
ditions, when possible, land under power. 

(19) Execute no turning maneuver before 
reaching an altitude of at least 300 feet, except 
where local conditions make turning safer than 
continuing a straight climbing path. The spirit of 
this order is that the pilot shall endeavor to make 
a straight flight into the wind to an altitude of at 
least 300 feet before commencing a turn. 

(20) Do not attempt any unusual performance 
unless proper authority has been obtained. 

(21) Under all circumstances in the air avoid 
altitudes that either in climbing, horizontal flight, 
are on the verge of stalling. 

(22) Returning from flight approach the run- 
way at slow speed; be ready to cut the spark. 
Remember that the lives of the men waiting to 
handle your machine may depend on your pre- 
sence of mind. 

Procedure After Flight 

(1) Fill out the back of flight order card and 
send it to the office it was issued from; if flight 
order requires a flight report make it out at once 
and send it to the commandant’s office. 

(2) If any part of the aeroplane or its equip- 
ment has developed defects or irregularities of op- 
erations fill out data required on a trouble report 
blank, giving the details of the trouble, and turn in 
to the officer in charge of your aeroplane division. 

(3) If the aeroplane is ordered out with a dif- 
ferent pilot, inform him of any peculiarities of its 
handling, and of any irregularities that he may 
meet in the local atmospheric conditions. 

(4) If the aeroplane is ordered into its hangar, 
the officer to whom it is assigned, unless absent 
with proper authority, will see that the crew cleans 
and secures properly. 

(5) When any overhauling, 


repairs, altera- 
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tions, renewals, or adjustments are to be made in 

any part of an aeroplane or its flying equipment, 

the officer to whom it is assigned shall personally 

inspect the progress of the work; at its completion 

he shall fill out the work report (N.O.A. No. 4). 
Procedure in General 

(1) The pilot’s responsibility and authority, 
irrespective of his rank relative to the assistant pilot, 
student or passengers, begins when the aeroplane 
is being inspected in preparation for the flight, and 
does not end until the aeroplane is in its hangar, 
or is formally turned over on its runway to another 
pilot or to the officer to whom it is assigned. 

(2) Any pilot that has reason to believe that his 
physical or mental condition, on account of fatigue 
or any other reason, is not entirely up to its usual 
standard, before undertaking a flight must report 
the fact to the officer signing the flight card. 

(3) Student naval aviators flying alone will not 
in any given week fly at 500 feet higher than the 
highest attained by them in the previous week. 

(4) Student naval aviators who have already 
attained to altitude of 3000 feet may fly at this 
altitude if they so desire, but will not increase it 
from week to week by steps greater than 500 feet. 

(5) Student naval aviators are strictly enjoined 
from attempting to make rapid climb until they 
are so authorized—this is to prevent danger of 
stalling. 

(6) No student naval aviators, except those 
who have qualified under the supervision of the 
officer in charge of the Flying School, will attempt 
to make whole or partial spirals unless forced to 
do so. 

(7) In addition to the contents of previous 
orders, student naval aviators will in the future, 
until further orders, be restricted in their flying as 
follows: 

(a) Flights shall be limited as prescribed 
by officer in charge of Flying School. 

(b) A ratio of climb of 200 feet per 
minute shall not be exceeded for the first 1000 
feet; in other words that altitude, 1000 feet, shall 
not be attained in less than 5 minutes. A 
noticeably steep angle of climb shall never be 
used. 

Competition and the spirit of rivalry among 
students is discouraged. Careful and conservative 
flying is desired. Accidents are either caused from 
carelessness, recklessness, lack of information, 
pride on the part of the aviator, and to a far less 
degree, by mechanical defects in the construction 
of the aeroplane. © 
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Here is the simple picture of the broad principles of inertia coupling 
without getting too involved in the mumbo-jumbo of aerodynamic formulae. 


Why 
Roll Rate Restrictions? 


Courtesy ‘Cockpit’, Royal Navy Air Arm Safety Review 


he appearance of “inertia coupling” problems 

in modern airplanes was the natural result of 
the progressive change in aerodynamic and inertia 
characteristics to meet the demands of high speed 
flight. Inertia coupling problems were unexpected 
only when dynamic stability analyses did not 
adequately account for the rapid changes in aero- 
dynamic and inertia characteristics of airplane 
configurations. The term of “inertia coupling” is 
somewhat misleading because the complete prob- 
lem is one of aerodynamic as well as inertia cou- 
pling. 

“Coupling” results when some disturbance about 
one airplane axis causes a disturbance about an- 
other axis. An example of coupled motion could 
be the disturbance provided an airplane when sub- 
jected to rudder deflection. The ensuing motion 
can be some combination of yawing and rolling 
motion. Hence, the rolling motion is coupled with 
the yawing motion to define the resulting motion. 
This sort of interaction results from aerodynamic 
characteristics and is termed “aerodynamic cou- 
pling.” 

A separate type of coupling results from the 
inertia characteristics of the airplane configuration. 
The inertia characteristics of the complete airplane 
can be divided into the roll, yaw, and pitch inertia 


and each inertia is a measure of the resistance to 
rolling, yawing, or pitching acceleration of the 
airplane. The long, slender, high-density fuselage 
with short, thin wings produces a roll inertia which 
is quite small in comparison to the pitch and yaw 
inertia. These characteristics are typical of the 
modern airplane configuration. As a result of the 
aerodynamic and inertia coupling, rolling motion 
can induce a great variety of longitudinal, direc- 
tional, and lateral forces and moments. 

Inertia coupling has become _ significant 
only in recent years, as the distribution of an air- 
craft's mass has been rearranged to suit the re- 
quirements of sustained high speed flight. Briefly 
this means that a lot of fuel, engine, equipment 
and pilots have to be accommodated in an air- 
craft which must have thin wings and low frontal 
area. This has led inevitably to the aircraft's mass 
being concentrated in a long slender fuselage. 





Fig. 1 
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Before we can see how this concentration of 
mass in the fuselage can lead to inertia coup- 
ling, we must get several things absolutely clear 
in our minds, and then we can go on to fit them all 
together. 

First, let us examine the behaviour of a simple 
machine which consists of two weights at each end 
of a bar, which is free to pivot at its mid-point, 
and the outer frame can be rotated. See fig. 1. 

If the axis of rotation lies exactly along the line 
of minimum moment of inertia (i.e. through the 
center of the two masses), nothing will happen 
when the frame is turned. But if for some reason, 
the axis of rotation and the line of minimum mo- 
ment of inertia (i.e. a line through the center of 
mass) no longer coincide, centrifugal force will 
cause the arm and weights to be thrown outwards, 
and they will end up at right angles to the axis of 
rotation. See fig. 2. 
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We would of course prevent or limit this diver- 
gence by fitting suitable springs. Or if we think 
more in aircraft terms, where our arm with weights 
is the mass of the fuselage free to pivot round the 
center of gravity, any opposition to divergence 
would have to come from the aircraft's aerodynam- 
ic stability. 

Secondly we need to take a look at stability. We 
need a picture of the kind of stabilities possessed 
by a typical modern high-performance aircraft. 
In general terms they are usually low. Taking then 
in turn: 


Fig. 2 


Fig. 4 


PITCH. It is normal to accept marginal stability 
at subsonic speeds, otherwise the aircraft would 
become too stable when supersonic. This is caused 
by the center of pressure moving rearwards as the 
supersonic flow pattern becomes established over 
the wing. 
YAW. A long slender nose is basically de-stabiliz- 
ing (keel surface ahead of the center of gravity). 
The fin itself loses effectiveness as speed is in- 
creased in the supersonic range, because like all 
airfoils it loses efficiency above Mach 1. This 
situation is aggravated as angle of attack is in- 
creased. More and more of the fin tends to lie be- 
tween the leading and trailing-edge shock waves 
of the wings, i.e. in an area of reduced dynamic 
pressure. 
ROLL. Low lateral stability, coupled with a high 
rate of roll is a requirement for a fighter/strike 
tvpe aircraft, and will not concern us here. 
Finally, it is necessary to show how these stabili- 
ties vary with speed. Fig. 3. 

















SUBSONIC TRANSONIC SUPERSONIC 
POSITIVE ----~ 
STABILITY 
NEGATIVE 


Fig. 3 


Now we can proceed to fit the pieces together 
and see what happens when the aircraft is rolled. 
It will be simpler to start with a hypothetical air- 
craft with a high amount of inertia in pitch and 
yaw (i.e. most of the mass concentrated in the 
fuselage) and with no aerodynamic stability at all. 
It would roll about its body axis, or its line of mini- 
mum moment of inertia. See fig. 4. 


Tr 


approach/janvary 1964 





16 





Fig. 5 


Note that the initial angle of attack becomes 
sideslip after 90°; after a further 90° the sideslip 
has become negative angle of attack. After 270° 
it is sideslip again, finally becoming positive angle 
of attack again as the aircraft rolls level. 

Now take the case of the aircraft with aerody- 
namic stability in the lower speed range (subsonic 
or low transonic). From fig. 3 it is seen that pitch 
stability is poor while yaw stability is good. 

Aircraft rolling to the right. After rolling through 
90° the initial angle of attack has become sideslip. 
Thus the fin tries to correct by yawing the nose to 
the right, which means that the aircraft is subject 
to both roll and yaw. These two motions can be 
added vectorially and if the aircraft is turned back 
90° the diagram can be drawn without one of the 
vectors disappearing into the paper. See fig. 5. 

It will be seen now that the resultant true axis 
of roll lies between the line of flight and the line 
of minimum moment of inertia. Our weights will 
now start to move outwards under centrifugal 
force, and if the force is too strong for the poor 
pitch stability, they will continue to move in the 
direction shown until the aircraft is rolling about 
its pitch axis. This is an increase in angle of attack, 
an increase in ‘G’, leading to possible overstressing 
of the aircraft and disintegration if no corrective 
action is taken. 

The second case to consider is that in the higher 
speed range (high transonic and supersonic ). Pitch 
stability is good but yaw stability is poor. 
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Again aircraft rolling to the right. See fig. 6. In 
the first 90°, angle of attack changes to sideslip 
with little reaction from the fin which is now much 
less effective. As the roll progresses and the aircraft 
is inverted the sideslip is exchanged for negative 
angle of attack. The now effective tailplane reacts 
by trying to pitch the aircraft towards the line of 
flight. Once again the aircraft is subject to motion 
in two planes — this time in roll and pitch. Added 
together, the two give a resultant axis of motion, 
which is not aligned with the line of minimum 
moment of inertia, and the centers of mass start 
to move outwards under centrifugal force. 

This time the divergence is in yaw, and is re- 
sisted by two factors. The first is the weather- 
cocking stability of the fin, which we know to be 
poor, or at high angles of attack even negative. 
The second is the mass of the wings, which will 
be pulling in the opposite direction. If the com- 
bined resistance is insufficient, the aircraft will 
start to yaw. It is theoretically possible for this 
unstable motion to continue through 180° until 
the aircraft is flying backwards! In practice the air- 
craft would disintegrate long before this entertain- 
ing state of affairs could be reached. 

There are available, various means to cope with 
the problem of roll coupling. The following items 
can be applied to control this problem. 

e Increase directional stability. 

e@ Reduce dihedral effect. 

@ Minimize the inclination of the inertia axis 

at normal flight conditions. 

e@ Reduce undesirable aerodynamic coupling. 

e Limit roll rate, roll duration, and angle of 

attack or load factor for performing roll 
maneuvers. 

The first four items can be effected only during 
design or by design changes. Some roll perfor- 
mance restriction is inevitable since all of the 
desirable characteristics are difficult to obtain 
without serious compromise elsewhere in the air- 
plane design. The typical high speed airplane will 
have some sort of roll performance limitations pro- 
vided by flight restrictions or automatic control 
devices to prevent reaching some critical con- 
dition from which recovery is impossible. Any roll 
restriction provided an airplane must be regarded 
as a principal flight operating limitation since the 
more severe motions can cause complete loss of 
control and structural failure. 

To avoid this unfortunate state of affairs know 
the limitations of roll of your aircraft in all condi- 
tions of flight. ” 














he flight leader filed VFR 

direct for the LPH cruising 
ninety miles off the coast. Antic- 
ipated time of coming aboard 
was 0150 hours. Due to the 
mission it was imperative 
to get aboard. A return to the 
beach was out! Weather brief- 
ing indicated a broken ceiling of 
2000 feet with thin scattered 
extending to the surface. Due to 
the distance involved the flight 
was briefed to fly at 1800 feet 
which was supposedly slightly 
under the ceiling. Flying the nor- 
mal squadron SOP of two 3 
plane divisions, the six UH-34Ds 


A 
Controlled 
Approach? 


lifted at 0040, slipped into a 
comfortable formation and head- 
ed seaward. 


Upon reaching 1500 feet the 
flight went IFR. The flight lead- 
er had briefed on this possibility 
and the pilots responded. Close 
but not tight, with lights steady 
dim for wingmen and steady 
bright for division leaders was 
the order. The LPH was con- 
tacted and informed the flight 
was over the water and tracking 
outbound on the _ reciprocal 


heading used to fly to the beach 
some 5 hours earlier. Distance 
precluded tacan from working 
and the LPH’s radar hadn't yet 
picked up the helos. At 0055 
tacan began functioning. The 
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ANYMOUSE SPECIAL 


Continued 
flight leader put the flight on 
the proper radial and reported 
to the ship. Although no rain 
had been encountered, the flight 
was running in and out of cum- 
ulus at a steady clip. 

At 0115 the flight leader was 
notified that the LPH had picked 
up the flight on radar. Also the 
ship’s report indicated limited 
visibility and rain showers in the 
vicinity of the ship. The ship’s 
foxtrot corpen was given as 
225 degrees magnetic which the 
flight leader rogered. The flight 
leader informed his second divi- 
sion leader that he was letting 
down 500 feet in an attempt to 
get below the clouds. At 1000 
feet the flight was still running 
in and out of the clouds. No low- 
er altitude was attempted since 
the flight leader desired a thou- 
sand feet to autorotate in case 
of emergencies. 

At 0140 the LPH reported 
heavy weather in one quadrant. 
The ship was attempting to 
steam away from it. At this time 
the flight leader reported dark 
towering clouds to right and left 
with frequent lightning flashes. 
The flight of six helos was whirl- 
ing smoothly along. The lead 
plane was flown feet off the rud- 
ders with the automatic stabili- 
zation gear holding a_ steady 
course. All changes of heading 
were made with less than 5 de- 
gree bank to reduce inducing 
vertigo. As yet no rain had been 
encountered. 

Shortly thereafter the flight 
leader reported to the LPH con- 
trol that the ship was in sight. 
A blur of lights on a non exis- 
tent horizon indicated the 5 ship 
task force lay dead ahead. The 
flight leader’s tacan indicated 11 
miles. At 8 miles the flight start- 
ed down to the landing pattern 


at 300 feet. The frequent light- 
ning flashes indicated black 
clouds in all directions. The ship’s 
lights were blurred and faint. At 
600 feet and 3 miles, the flight 
leader called for frequency 
switch. Control rogered and the 
flight went to button 4, LPH 
tower control. The tower rogered 
the leader's report and reported a 
new foxtrot corpen of 135 de- 
grees. The flight leader rogered 
the ship's course and acknowl- 
edged a Charlie for spots 1 
through 6 on the bow. 

The flight went into column 
formation and landing checks 
were performed. At 2 miles and 
500 feet, the leader put in a 
slight left bank in order to turn 
to the new course of the ship. 
The ship was visible only by a 
light — no form or outline could 
be seen. At this moment heavy 
rains were encountered. The 
leader called his flight, “Just hit 
some bad weather, watch the 
altimeters and heads up boys!” 
At less than one mile on a direct 
bearing with the plane guard 
ship, all ship’s lights faded out. 
The leader called tower to, “turn 
lights back up!” When the ship 
replied lights are on, the leader 
realized a cloud had actually 
blotted them out. By this time 
the leader knew he was close 
abeam. A rapid power change 
increased altitude to 300 feet 
vice 200 feet. He had gradually 
dropped to 200 in the belief he 
was approaching the ninety. 
Moments later the flight deck 
appeared a few yards to the 
right. It was impossible to get 
aboard even though the ship 
has specified no wave offs, if 
possible. The leader turned to 
135 degrees and held 300 feet 
and 65 knots upwind. Turning 
downwind he again called to let 
his flight know his position. 
Upon turning downwind he 
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could see only three other air- 
craft. These appeared dead a- 
head and directly over the plane 
guard. Unable to determine if 
these were the last three and 
inbound for a landing, the leader 
pulled up to 500 feet to let them 
pass under him. Then it was 
noticed that they were circling 
in Delta 4 and not as close as 
they appeared in the driving 
rain. Making a fast descent the 
leader came aboard. He was 
followed by the other two helos 
of his division. A few moments 
later the other division came 
aboard using an extended in- 
terval between aircraft. 

Prior to a general analysis of 
this flight let’s consider the pi- 
lots’ qualifications. Each pilot 
had over one thousand hours in 
the UH-34D. Each had a valid 
instrument card and had been 
day and night carrier qualified 
in the past 30 days. The flight 
leader had 2000 hours of helo 
time and had operated off the 
same LPH intermittently for five 
years. All were veterans of flying 
in overseas areas where they 
had proven their helo handling 
ability. Yet with their qualifi- 
cations this flight was far from 
routine! 

Analysis of the flight brought 
forth the following facts: 

e@ Every pilot had experienced 
vertigo while the flight was fly- 
ing straight and level. One crew, 
pilot, copilot and crew chief, 
thought the flight was circling 
when all instruments indicated a 
straight and level course! 

e@ Approaching the ship at al- 
most right angles tended to con- 
fuse the pilots when approaching 
the ninety. 

e The ship had not lit the 
after part of the flight deck be- 
cause of aircraft stacked there. 
The flight deck outline was not 
discernible until the pilot was 
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close abeam due to the extreme 
limited visibility. The red “dust 
pan” lights on the forward flight 
deck were too faint to be seen 
at a distance through heavy 
weather. Because of this no 
outline of the LPH could be 
seen by the pilots approaching 
from the port side. Consequently 
it was impossible to determine 
the ship’s movement and direc- 
tion. 

@ One aircraft was less than 
40 feet from the sea when ad- 
ditional power was added. This 
was at the ninety degree position 
while the pilot was making a 
change of heading of about 65 
degrees and attempting to as- 
certain where the forward flight 
deck was in relation to the lights 
that were visible. A severe case 
of vertigo served to compound 
an already bad situation. 

e The lack of a windshield 
wiper on the copilot’s side of a 
UH-34D considerably reduces 
his vision in heavy rain. 

e The helicopter direction 
control unit had cut off its radio 
after clearing the flight leader 
to switch to LPH tower control. 
The leader had attempted to 
raise HDC immediately after 
the transmission to request pos- 
sible assistance in case the ship 
became socked in before the 
flight could get aboard, but was 
unable to contact them. 


e@ Heavy rains and low clouds 
at night greatly increases the 
danger of becoming disoriented 
as to where the other aircraft are, 
location of ships, etc. One air- 
craft flew over a ship at low 
altitude and did not recognize 
the ship until after he had 
crossed over it! 


e The pilots of the second 
division were never oriented 
until after they had passed the 
stern of the LPH and proceeded 


up the starboard side of the ship. 
The lights on the starboard side, 
which had not been blacked out, 
served to give an outline of the 
ship and were definitely of as- 
sistance. 

e@ The number two and three 
aircraft of the first division lost 
their leader when he waved off. 

e The ships’ tower had at- 
tempted to assist the flight lead- 
er by requesting a long interval 
between aircraft, by closely 
watching each aircraft as it ap- 
proached the flight deck and 
calling instructions to pilots. The 
call to one helo that he was low 
was of prime importance since 
the pilot added power and re- 
gained valuable altitude. By 
transmitting only when neces- 
sary the LPH also contributed 
materially to the sucess of com- 
ing aboard as it left the air clear 
for the flight leader to give in- 
structions. The normal use of 
FM between planes was not 
used due to one aircraft having 
no FM radio. 

Recommendations 

1. When flights of helos of more 
than 3 in number are to come a- 
board in bad weather at night, 
vector them in parallel to the 
ship's course to minimize turns 
by the pilot while low and slow! 
2. Radar control unit continue 
to monitor aircraft until actually 
in landing pattern. Brief pilots 
beforehand they are doing this 
and if necessary come up on 
guard and vector aircraft to safe 
altitude and area. 

3. Once the flight leader re- 
ports to the control unit he can 
see the ship at night in bad 
weather, turn all ship’s lights on. 
Reduce them only if requested 
by flight leader after he reaches 
the ninety. 

4. Each pilot turn his radio 
altimeter to altitude of the high- 
est ship’s mast in the area and 
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maintain sufficient clearance alti- 
tude so if he never sees the ship 
he won't hit it. 

5. The division leaders should 
sound their intentions clearly 
and rapidly on UHF. When the 
flight leader called he was turn- 
ing down wind and he presumed 
his own division could see him 
but they couldn't. Although not 
far behind on approaching the 
ship the second aircraft suddenly 
had to worry about his leader as 
well as the ship and weather. 
6. If more than one division is 
to come aboard during darkness 
and heavy weather, the second 
and subsequent divisions should 
be assigned an altitude well a- 
bove the landing pattern. All 
other helos except those landing 
should be far enough away 
that they aren't mistaken for be- 
ing in the landing pattern even 
if this means holding IFR. Whirl- 
ing blades splattering rain on the 
cockpit and low clouds almost 
completely eliminate a_ pilot's 
ability to determine lateral dis- 
tance. 

Bringing a flight of helicopters 
aboard an LPH during darkness 
and bad weather requires a high 
degree of airmanship and pro- 
fessionalism by all concerned. 
Although flown at much slower 
and lower altitudes than fixed 
wing aircraft, our helicopters in 
use today, when operating under 
extreme conditions, are very de- 
manding. This requires the 
smooth coordination and spirit of 
cooperation that has always ex- 
isted between a U. S. Navy ship 
and her aircraft. That the above 
flight was recovered safely and 
without incident shows this is as 
true with the LPH as the super 
carrier. The “Well Done” by the 
Captain of the LPH at 0220 ter- 
minated a_ successful evening 
whereby a team effort had again 
resulted in “all safely aboard.” 
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Wi 
t was one of those VFR days da 
that Blue Card types dream x 
about — enroute and desti- ru 
nation weather clear. We de- lo 
parted on a routine extended cr 
training flight to the west coast ca 
with a total of 11 souls on board nc 
our TC-117D; flight altitude 

8500 feet. Sil 
Two hours after takeoff a ser- fo 
ies of events began that shades th 
the wildest nightmare and could sh 
have terminated with permanent bc 
rest. m 
The copilot was assisting the tr 
navigation students in the tube, th 
and the plane captain was oc- us 
cupying the copilot seat when ar 
suddenly a muffled backfire was ac 
20 _siheard—followed by some slight to 
vibration and that bright little Tl 
port engine chip detector light ca 
went into action. of 
Blue-gray smoke was observed th 
streaming aft from the top of the Ww: 
port engine nacelle and the seat- Besides, the height of terrain sions were made periodically de- fu 

ing rearrangement between the _ steadily increased to 3400 feet. scribing the situation. No ac- 
plane captain and copilot was Two fields were left, the closest knowledgement was ever re- ail 
accomplished in a timely and or- _ that could render suitable main- _ ceived. in 
derly fashion. Number one en- tenance support was 83 miles to The altitude had now deterio- ge 
gine was feathered, however, the north. The other, 110 miles rated to below reception range fa 
Max. Continuous power was not south. As we turned north, the of the VOR station serving our ne 
immediately applied to number _ boonies of west Texas lay below. emergency field and in the dis- pt 
two, consequently, a gradual loss We were still reluctant to operate tance were the many high flat su 
of altitude ensued. We knew our number two engine at a high plateaus common to this area. de 

exact location — 46 miles south power setting, the idea being WAC charts were unfolded 
of a civilian field. But the NO- _ that it was best to conserve it for and one small civilian field lay th 
TAMS we had checked said the _ later on. The nearest FFS station ahead. Max Continuous power Wi 
runway was closed for repairs. was called and blind transmis- by now had been applied and de 
to 
sp 
The purpose of Anymouse (anonymous) Reports is to help prevent or overcome dangerous ge 

situations. They are submitted by Novel and Marine Corps aviation personnel who have 
hed hazardous or unsofe aviation experiences. As the name indicates these reports need not di 
be signed. Forms for writing Anymouse Reports and mailing envelopes are available in ready- , m 
rooms and line shacks. All reports are considered for appropriate action. m 

— REPORT AN INCIDENT, PREVENT AN ACCIDENT — 
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although the altimeter read 3000 
feet, our actual altitude above 
the terrain was approximately 
500 to 800 feet. The field had a 
hard surfaced runway and after 
looking it over closely, we com- 
menced an approach. Checklist 
was complete except for gear and 
flaps. The gear was ordered down 
% of a mile from the end of the 
runway and was immediately fol- 
lowed by % flaps and Full In- 
crease RPM — but the gear indi- 
cator showed the main mounts 
not down and locked. 

A waveoff was executed and 
simultaneously the gear handle, 
followed by the flap handle, was 
thrown UP. The gear indicator 
showed wheels UP. The star- 
board engine was set to develop 
maximum allowable power. Ex- 
treme turbulence developed, as 
the runway disappeared beneath 
us, followed by severe buffeting 
and the familiar stall/mush char- 
acteristics. Airspeed was noted 
to be 82-85 knots at this time. 
The word “Flaps” from the plane 
captain carried over the loud roar 
of no. 2 and immediately the pilot 
threw the copilot’s arm rest for- 
ward and placed the flaps in the 
full up position. 

Altitude was now 50-75 feet, 
airspeed slowly increased, buffet- 
ing stopped and altitude was 
gained. The gear problem still 
faced us. We decided to restart 
no. 1 as evidently the hydraulic 
pump on no. 2 alone was not 
sufficient to lock the gear in the 
down position. 

No. 1 unfeathered and _al- 
though it ran extremely rough 
with much vibration and trails of 
dark gray smoke, the turn back 
to the runway was made with 
speed and altitude to spare. The 
gear was lowered and locked 
during the approach and a nor- 
mal landing and roll-out was 
made. 


Over a cold one, we concluded 
that our initial mistake was not 
adding power soon enough to the 
good engine to maintain a high- 
er altitude and of course not vis- 
ually checking the flap indicator 
to ensure that the flaps were up 
on the waveoff. 


Pressure Loss 

tb wna was at 0930 tor a 4- 
hour cross-country flight in 
an S-2. Upon reaching the end of 
useful runway the wheels were 
retracted normally. An _ odor, 
thought to be an electrical fire 
or hydraulic fluid, filled the 


cockpit. It was decided to inves- 
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tigate the cause and return to 
home field if the symptoms re- 
mained. The odor promptly dis- 
appeared and the flight was con- 
tinued as all temperatures and 
pressures were normal. 

At 1045 hydraulic pressure had 
fallen to ZERO and the main 
hydraulic tank appeared to be 
empty. An emergency was de- 
clared, instrument flight plan 
was cancelled, and a nearby ap- 
proach control was contacted for 
landing at a nearby AFB. 

The standby manual hydraulic 
system was selected. Hydraulic 
pressure returned to normal and 
the wheels came down. An un- 
safe indication remained for the 
nose gear. A hole was then cut 
in the cockpit deck with a surviv- 
al knife (using the hydraulic 
handle as a crowbar) to insure 
that the mechanical linkages 
were properly positioned. . . . all 
normal. This required about 5 
minutes work. 

The AFB requested we land 
elsewhere for they had no bar- 
rier. However, we had decided, 
in the cockpit, to divert to a 
Navy field with maintenance 
facilities for our aircraft (fuel 
state was 2.5 hours with gear 
down). 

A low pass was made past the 
Air Force Tower and “Gear ap- 
pears to be down-and-locked” 
was received. We filed VFR to 
the Navy base a hundred miles 
distant, and upon reaching there 
made a precautionary normal 
landing. 

The cause? Nose wheel act- 
uating cylinder was incorrectly 
installed causing a hydraulic line 
rupture when the gear came up 
and the landing gear indicator 
microswitch to bend out of posi- 
tion. Loss of hydraulic pressure 
and fluid caused subsequent 
burning out of both engine driv- 
en hydraulic pumps. * 
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Aircraft Accident Boards 


Dear Headmouse: 

Flight surgeons in operational bil- 
lets have not always had the oppor- 
tunity to participate fully in the field 
work of accident investigation when 


the accident occurs at some place 
distant from home im «<< « oe 
sorry, Doc, we're taking the Beech 
and there are only five seats” . . . or 


“There isn’t enough money | - = the 
whole board on per diem “Don’t 
worry, we'll get the , welll w a. saw 
the pilot there to send you a state- 
ment.” (and this man sometimes turns 
out to be a civilian M.D. with no avia- 
tion experience) . . . or “They have 
a flight surgeon there and we'll get 
him to do the MOR” . . . and even 
“You can get the dope when we bring 
the pilot back. After all, the MOR 
isn’t that important anyway.” And 
so it goes as the harrassed investiga- 
tion board senior members hop the 
lane for Podunk, Iowa to look at the 
ole in terra firma made by one of 
our million dollar birds the day before. 
I'm sure that all of us who have 
done field work on an _ accident, 
whether our own or for someone 
else, would all agree that this is the 
most interesting and educational part 
of doing any MOR and especially that 
the MOR prepared by one man is a 
much more coherent and informative 
report than a composite composition. 
One unit has happily solved this prob- 
lem by a firm po i in effect for over 
six months at this writing which states 
that the aircraft accident board (with 
its flight surgeon member) of the 
squadron which owns the aircraft wil] 
investigate all of its own accidents. 
MEDICAL MOUSE 


® You have brought up a prob- 
lem which unfortunately exists 
in many areas. Numerous MORs 
indicate that the flight surgeon 
did not get to the scene of the 
accident or, for various reasons, 
did not participate fully in the 
accident investigation. 
OpNaviInst © P3750.6E _ clear- 
ly states that the reporting cus- 
todian of the aircraft accident 
board shall appoint a flight sur- 
geon as one of the board's 
other three members (a medical 
officer if a flight surgeon is not 
available). The _ instruction 
further states, “The aircraft ac- 
cident board is responsible for 
conducting a thorough and de- 
tailed investigation of all cause 
factors contributing to the mis- 
hap. It is of vital importance 
that the sequence-of events and/ 
or circumstances which occured 
preceding or which precipitated 
the mishap be determined and 
evaluated insofar as practicable. 
The effectiveness of the 
medical examination of the pilot 
is considerably enhanced when 
it is accomplished as soon as 
practicable following the mis- 
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hap. ... The flight surgeon mem- 
ber of the aircraft accident board 
will participate in the delibera- 
tions and field investigations of 
the board.” 

It is up to commands to see 
that these OpNav requirements 
are met. 

Very resp’y, 


Hypnotism 
Dear Headmouse: 

It has come to our attention that, 
in the past, there have been aircraft 
accidents in which the pilots survived 
but were unable to assist the accident 
board due to loss of memory. We were 
wondering what the Center’s policy 
is in regards to the use of hypnosis 
during investigation. 

ANYMOUSE 


> Interest was recently stirred up 
in the use of hypnotism in air- 
craft investigation by press re- 
ports that the Civil Aeronautics 
Board has stated it plans to use 
the so-called “truth drugs” but 


only “under completely volun- 
tary circumstances and under 
strict supervision.” The Naval 


Aviation Safety Center’s present 
feeling on this subject is conserv- 
ative. NASC’s human factors 
and aeromedical personnel are of 
the opinion that the instances in 
which the use of hypnosis would 
improve the Navy's accident in- 
vestigation are rare. The risks of 
eliciting erroneous information 
through such short-cuts out- 
weigh the seeming advantages 
of expediting the interrogation. 
Under exceptional circumstances, 
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the use of such techniques might 
perhaps be justified but only with 
the following safeguards: 

e The individual or individ- 
uals concerned would agree 
to cooperate voluntarily and 
without reservation. 

@ The interview would be per- 
formed under the immediate 
supervision of an American 
Board of Psychiatry and 
Neurology-certified neuro- 
psychiatrist or person of 
equivalent technical and 
professional experience. 

Hypnotic interviews should be 
undertaken only by persons 
trained and experienced in the 
use of the method and the infor- 
mation obtained should be inter- 
preted only by persons qualified 
in the science. 


Very resp’y 


Header 


Following a takeoff from a 
slush-covered runway _ this 
past winter, the pilot delayed 
raising the landing gear with the 
thought in mind that the airflow 
over and around the gear would 
blow off the slush that had ac- 
cumulated thereon. Apparently 
the pilot was not sure that all of 
the slush had blown off, so a 
little while later, while at cruis- 
ing altitude, he decelerated and 
again lowered the landing gear. 

Presumably satisfied, the pilot 


Torso Suit for Plane Captain 
Dear Headmouse: 

The letter in the September ap- 
PROACH concerning plane captain lap 
belts occasioned the following debate: 
Is it better to secure the plane cap- 
tain in the cockpit, or to remove all 
restraints? 

The supporting argument for secur- 
ing the plane captain was: the use of 
a lap belt will prevent injury by re- 
taining him in the MBEU. 

The opposing opinion appears more 
valid: 

(1) The restraint provided by lap 

belts is partial at best. No sup- 
port 1s provided the upper tor- 
so. Thus, in an emergency situ- 
ation, the upper torso is free to 
bang about the cockpit, caus- 
ing incapacity due to injury 
and/or unconsciousness. 
The delay caused by remov- 
ing a lap restraint could mean 
the difference between_reten- 
tion in the cockpit and possi- 
ble escape prior to the aircraft 
going over the side. 

Last year aboard USS Bon HOMME 
RICHARD, an experimental torso suit 
was demonstrated. Not only did this 
one suit carry a whistle, a light, and 
flotation equipment, it also had pro- 
visions for utilizing all four rocket 
jet fittings of the MBEU. All who 


to 


Frozen Landing 
Gear 


—FAA Air Carrier Operations Note 


participated in the tests were in com- 
plete agreement that this suit was a 
workable and highly desirable piece 
of equipment. 

To date, we are relying on partial 
and stop-gap measures even though 
the proper equipment should be a- 
vailable. What happened to these 
suits? 

W. J. CORBETT 

ASO, LIGHT PHOTOGRAPHIC 

SQUADRON 63 
® The experimental suit you 
have in mind was a prototype 
distributed by the Naval Para- 
chute Facility for evaluation. 
The Safety Center has recom- 
mended that its procurement and 
issue be expedited. BuWeps 
has advised that the suit, rede- 
signed with the fabric vest por- 
tion replaced by an adjustable 
quick-fit harness, is being re-eval- 
uated by VF-51 and VA-55 at the 
present time. 


Very resp’y, 


Have you a question? Send it to Headmouse, U. S. Naval Aviation Safety Center, Norfolk 11, Virginia. 


He'll do his best to help. 
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eeu’ aircraft are the ultimate in engineering. We go higher 
and faster than ever before, with some of the most sophisti- 
cated systems ever devised by man. But, it’s ironical that much 
of the same hardware which caused trouble in Grandpa's time 
still exists and causes accidents today. Depicted on these pages 
are few such items which should have changed by now. 
Courtesy, General Dynamics 


The design must preciude jam- 
ming by tools or debris 


The German Aviatik C.2 dived into 
the ground, apparently the victim of 
a French Voisin bomber in the first 
dog fight. The date: January 5, 1915. 


But after careful examination, accident 

investigator Oberleutnant Oglefrau 

found ie crash to be caused by the 

pilot's collection of "rane pecmerds 

pe ae fell into and jam @ small 
y- 


His report read: “Der brunets vas 
nice, but der biondes .. . Cheewowee!” 


—and this was long before it was 
made a “Law” 


it was July 26, 1917. Before daylight, 
and with all blackout measures taken, 
Error Flynniven groped to his Sop- 
with Camel and mounted, ready for 
the coming day’s Dawn Patrol. 





Dawn quickly broke—as did pilot Error. 
You see, he found that if aeroplane 
parts can be instalied backwards, some 
mechanic will do just that! 


P.S. The mechanic was a fellow named 
Murphy. 














» 
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An entirely suitable fastener has 
yet to designed 


The De Havilland 4 banked low over 
the position of the “Lost Battalion” in 
the Argonne Forest. Two objects fell 
from the plane and plunged into the 
woods below. This was October 5, 
1918, and the first aerial resupply drop 
had just been made. 


But actually, the first object was an 
access pane! which became loose be- 
cause of faulty panel fasteners. The 
second object was the observer's lunch 
kit which fell out by accident through 
the opening. 


instructions must not be subject 
to misinterpretation 


The French Spad S.13-C.1 was 
gorwes on an ai p near 

re that March day in 1918. The 
soon- famous American “Hat-in- 
the-Ring" squadron insignia was 
painted in brilliant red, white, and 
biue on its tapered fuselage. Pe es 

in 


tions, “Non Marche” and “Marche ici”. 


After a brief briefing om the day’s 
gotret, the American pilot, Wick N. 
asket, equipped only with one semes- 
ter of high school French under his 
aviator cap, bolted to his bird... 
and proc to poke his foot throu: 

a “No Step” instruction decal. 


The design must minimize human 
failings 


it was the morning of April 16, 1915 
and the Commander of Germany's 
famed ys Circus Squadron was 
taking off for the day's patrol. (He 
was getting in his hours for his flight 
pay.) His graceful, red Fokker Dr. 
1 rushed down the runway. its wheels 
left the .. . its wheels left... it 
left the wheels! 


Behind him, also rushing down the run- 
way, was maintenance man, Corporal 
Adolf Goofoffen, shouting, “Vait, Herr 
Baron Von Riptopen! | forget der 
dumkopf cotter keys!” 


























TH grabbed the release and got rid of 

the billowing parachute. For a few moments 
he sat quietly on the ground assessing his condi- 
tion. Nothing appeared to be broken or out of 
place, so he got to his feet and looked off to the 
southeast where a black, greasy column of smoke 
marked the grave of his jet fighter. 

He stood thus for several minutes, pondering 
his escape from the aircraft after its engine had 
quit and he had been forced to get out. With the 
altimeter rolling past 2000, he had realized he had 
to go, because with altimeter lag and downward 
velocity he would be somewhat under that eleva- 
tion before he actually got out of the cockpit. It 
turned out that his chute had made a couple of 
oscillations and he was on the deck in what 
seemed no time at all. 

Now his mind turned to the practical aspects 
of his present situation. The desert was remote 
and vast. He climbed to the top of a small knob 
and looked out over the great sandy waste that 
stretched as far as he could see. All about were 
ragged brown and gray hills and mountains. Far 
away through the haze he could make out a range 
of high mountains still capped with snow. Heat 
waves and dust devils mixed with the sparse 
vegetation of the desert floor. For a few moments 
he was awed by the vastness and the dead quiet. 
Awe gradually turned to fright and for a moment 





touched on panic when he suddenly realized that 
he was all alone in a world that seemed com- 
pletely bereft of life and even the means of 
supporting life. 

“Get hold of yourself, boy,” he told himself. He 
fought down the panic and forced himself to relax. 
Finally he began to feel more optimistic. Within 
a short time he should be found. It wasn't really 
true that he would have to stay in this barren 
waste forever. Why, within an hour he might be 
rescued. With this thought came the counter 
thought that rescue might take quite awhile. 

He retraced the events since the engine of his 
fighter failed. He realized now that he had been 
so preoccupied with trying to restart the engine 
and then with getting out of the bird that he had 
done nothing to alert anyone that he was in 
trouble. Of course he would be missed soon, but 
where would they look for him? Would GCI be 
able to assist? He didn’t know. Therefore; as far 
as planning was concerned, he had to face the 
facts as they appeared to him. 

He was down in a seemingly uninhabitable 
land. 

No one knew where he was or whether he was 
still alive. 

As far as he now knew he would have to keep 
himself alive for, perhaps, several days. 

He had been trained in survival techniques and 


UNTIL THE HELICOPTER COMES 
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he had better get busy remembering what they 
were. 

The LT was still optimistic about being rescued. 
Now, however, he realistically considered the fact 
that he might have to spend several days in the 
desert and that he would have to provide for 
himself. 

At two o'clock on a summer afternoon the desert 
temperatures soar to almost unimaginable heights. 
A thermometer reading of 120° or better is not 
uncommon. He now became aware of the intense 
heat. To himself he thought, “The first thing I 
have to do is try to get out of the sun.” Prior to 
that, however, he'd better collect his gear. He 
walked down from the knob to his chute and 
rolled it up in a ball. After piling a couple of 
rocks on it, in case a dust devil came along, he 
picked up his survival kit and carried it to the 
sparse shade of a nearby Joshua tree. After re- 
trieving the parachute he tore off a strip of the 
material and fashioned himself a hat which he 
tied under his chin with a piece of riser. Finally, 
using the tree and a heavy rock for tension, he 
used the remainder of the canopy to construct a 
lean-to. Crawling inside, he sat down to think 
about what to do until rescue came along. 

At first his mind wandered, traveling from water 
to food to shelter to whether it would be best to 
stay put or try to travel. After a few minutes of 
this he realized that his predicament required that 
he concentrate on those survival techniques he 
had learned back at the base school. Forcing his 
mind to focus on the classroom scene helped and 





Shade Fly. 








before long he was able to recall the instructor's 
face and the displays around the walls of the 
room. Finally the instructor’s words began to come 
through. Within a few minutes he was reliving 
those classroom hours. 

“Gentlemen, we are going to spend the next 
three days discussing desert, seacoast and moun- 
tain areas and how you can survive alone in them 
with little or no equipment.” The voice of the in- 
structor continued on. 

“Let’s say you bail out in the desert with just 
your survival kit. You don’t have any water and 
very little food. In the desert one gallon of water 
a day will be necessary just to keep you alive. 
One gallon a day will ward off dehydration; with 
anything less dehydration will commence. Once 
you start to dehydrate, unless the fluid loss is re- 
placed, one thing is inevitable and that is that 
you are going to die. During the hot part of the 
year, with no water, the ordinary human may not 
last more than one day. This has been proven in 
the laboratory and in actual experience. 

“Now there are ways to supplement your water 
supply and you had better learn them. First, there 
is the Acacia tree which grows fairly abundantly 
in our southwestern deserts. This is also known 
as the cat claw tree. Actually it’s more of a bush 
than a tree. Notice the myriad of very tiny leaves 
and the thorny spikes. They're one to two inches 
long and cover the entire tree. This tree is a sure 
water indicator. Wherever you find an Acacia tree 
there will be water anywhere from a few inches 
to a few feet underneath the seemingly arid 
ground. You'll have to dig down until you hit 
damp sand. Then wait several hours, preferably 
overnight, and you will have water which has 
accumulated in the hole. 

“Another method of getting water is from what 
we call the ‘traveler's friend’—the barrel cactus. 
This plant has a large amount of very watery pulp 
inside. The easiest way to get at this watery pulp 
is to cut off the top of the cactus with a knife or 
machete. An axe or even a shovel will do the job. 
Dig out the pulp, place it inside a cloth—under- 
shirt, handkerchief, parachute material—and wring 


approach/janvary 1964 














a! Feces | 


ar be 





Us 


Cu 


























Use the round 
elastic cord from 
chute pack. Fasten 
metal hooks through 
slits in cloth. 


Cut or rip 
%-inch eye slits. 
Fray the edges 
to reduce glare. 


Improvised Eyeshield. 


Use 2 thicknesses 





of chute 
cloth 








it out. From a fairly large cactus you can possibly 
get a quart of water. It may be a little bitter but 
it really isn’t bad. 

“Another handy plant is the prickly pear cactus, 
which has a watery pulp but not nearly as much 
as the barrel cactus. It is a very good source of 
food too, since it can be eaten after you peel off 
the thorny hide. Then there is the prickly pear 


apple which is sticky-sweet. Some liquid can be’ 


squeezed from this. 


“There’s another place where you might find 
water. That’s in stream beds or dry washes. Look 
along the outside curves on these stream beds, 
where the water pressure in the spring runoff piles 
up against the bank. This is the last place where 
the water will dissipate in the summer. Examine 
these outside curves for any unusual amount of 
vegetation. This is an indication of water. Again, 
dig until you hit wet sand. One other thing: if 
you don’t see any indication of water don’t waste 
your energy digging. Look someplace else. 

“Now let’s discuss shelter. Any shade will be 
your shelter in the desert—the shade of an aircraft, 
a cliff, a tree, or you can use your parachute. 
(The LT congratulated himself on having done 
this right off.) Drape the chute over the wing, or 
over the top of a stunted tree or cactus. Use what- 
ever material is available. You may have to pile 
up some rocks to two or three feet and drape 
your chute over them. 

“We have found that a person can get a severe 
sunburn through one layer of parachute canopy 
material. So double the material with six inches 
between layers if possible. This will prevent sun- 
burn and the layer of dead air will act as an 
insulator. Also dig into the sand. The further down 
you dig the cooler the sand becomes. Don’t sit on 


Use in 
dust storms 





Desert Headdress. 
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the bare desert ground. At one foot above or be- 
low the desert floor the temperature can be 30° 
cooler. The surface absorbs and radiates heat. Sit 
on an inverted raft or other equipment. 

“Perhaps you don’t know it, but game abounds 
in the desert and it is a good source of food. Of 
course you'll have to do your hunting at night for 
that’s when the game will be out and moving 
about. In fact, confine all of your activity to night 
—stay in your shelter in the daytime. You can trap 
or snare rodents such as mice; the desert abounds 
with rabbits, and there are a lot of reptiles—all 
kinds of lizards and snakes. Every one of them 
is edible. You're probably a little squeamish about 
eating these things, but if you go hungry for a 
couple of days you'll lose that. Snakes are a very 
good source of food. This includes rattlesnakes. 
Simply chop off the head, slice the snake down the 
middle and peel off the skin. Gutting is easy and 
you should take out the spine. 

“All rodents can be eaten. This includes jack 
rabbits, squirrels, mice. Most of the meat is in the 
hind quarters. Lizards are another food source. 
Chuckawallas are abundant in the desert. They 
grow 12 to 18 inches in length. You'll find them 
usually in rocky areas of the desert and mountain 
foothills. 

“All lizards are edible and this includes the gila 
monster, which you've heard is poisonous, but 
which is good eating. Chop off his head and go to 
work on his hind quarters and tail. The smaller 
lizards are very fast and extremely hard to catch, 
unless you can corner them. The big ones, like the 
chuckawalla and gila monster, are very slow mov- 
ing. Usually they wedge themselves down in some 
crevass in the rocks and have to be pried loose. 
The gila monster is extremely slow moving so 
your chances of being bitten are slight if you are 
careful (and use a stick to hold it like a snake— 
Ed.). Just don’t pick him up by the tail because 
he can switch ends very quickly. Chop off his head 
and then pick him up. 

“In the mountains you have the food problem 
too, but you also have other problems that differ 


in some respects from what you encounter in the . 


desert although some of the western mountains 
are as arid as the desert. Your primary concerns 
will be food and protection from the elements. 
Water shouldn’t be a problem. In wintertime, of 
course, you have snow cover which can be melted 
to make drinking water. During the summer, with 
a bit of ingenuity and some hiking around, water 
can always be located. We spend quite a bit of 
time in the mountains with these survival classes 





and we have never had a problem with water. 

“Food can usually be obtained since there are 
deer, rabbits and squirrels. In the southwest 
mountains there is a variety of very large gray 
squirrel. In fact, they're the biggest squirrels in 
the country and one of them is just about more 
than a man can eat. Farther north there is a red 
squirrel that is very common. Locating them is 
no problem. As a matter of fact they will locate 
you and long before you see the squirrel he will 
have spotted you and put up a racket. 

“If you have the survival weapon you can shoot 
squirrels. If not, make a squirrel snare. This is a 
two or three inch sapling laid against a tree where 
he has his nest. Interlace the sapling with several 
wire snares—five or six—all the way up. Place 
it against the tree and leave for a day or so. When 
you come back you're bound to have a squirrel 
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Dig for water “ 






~ Look for water at foot of the cliff :. : 
—_ =» " 


Look for water at foot of the pile of waste rock 


since he will have begun to use the sapling as his 
access to and from the tree. 

“Mountain streams contain fish and there is an 
abundance of snakes and lizards. 

“A person on foot is difficult to see in the moun- 
tains so you probably will try to walk out. Go 
downstream since all streams eventually lead out 
into valleys and it’s in the valleys where you will 
find civilization. Even if the stream leads to a lake, 
that will be to your advantage. Remember your * 
emergency transmitter won't be of much use in 
the mountains so save it, or climb to the top of 
the highest mountain around, if that’s feasible. 

“Be sure to purify any water you drink. There’s 
an old wives’ tale about running water purifying 
itself. Don’t believe it. If there is a dead animal 
lying in the stream or animal droppings there are 
bound to be bacteria and possibly other parasites 
in the water. They may not kill you but they can 
make you very ill. Illness is not conducive to sur- 
vival. 

“In your survival manual there is a rule that 


you boil water for five minutes. For every thou- 
sand feet of altitude boil it an additional five min- 
utes. As you know, the higher you go the quicker 
water boils and five minutes total may not be 
enough at high altitudes. 

“You may recall when we had halazone tablets 
in survival kits. These have been replaced with 
iodine. Halazone is okay, and it is sold in drug 
stores for water purification, but halazone tablets 
stored for a long time lose their potency and be- 
came useless. . .” 

The LT was brought back to the present by the 
sound of an engine shattering the desert stillness. 
He crawled out from his lean-to and saw the 
chopper hovering over the wreckage of his plane 
a few miles away. Quickly he dug into his survival 
kit and pulled out the survival radio, signaling 
mirror and flare equipment. To be on the safe 
side he fired a flare, began signaling with the 
mirror and turned on the URC-10 radio. 

“Helicopter, this is the pilot of that crashed 
airplane youre hovering over. I’m about four 
miles northwest, near a small knob. How about 
coming over here and picking me up? By the 
way, have you got a ham sandwich and a cold 
beer?” 

While waiting for the chopper, he gave thanks 
for the quick rescue. Then he paused a moment to 
think about his chances of survival had the chop- 
per not arrived. “By golly, I think I could have 
made it.” He gave another silent thanks for the 
survival experts and all they had taught him.— 
Aerospace Safety, May 1963 





Simple Deadfall. 
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Cr a squally October night at approximately 
2400, an SH-3A with an instructor pilot 
at the controls was launched from the carrier. 
The helo had previously been used to night carrier 
qualify one pilot and now 4 new pilot was in the 
left seat to commence his night carrier landings. 
The tower was cleared by the bridge to hold the 
helo on deck until “through rain showers” but the 
helo launched while PriFly was preparing to trans- 
mit “hold on deck.” Very shortly after launch an 
observer on the flight deck saw the helo cross the 
bow in a shallow turn to starboard and make a 
shallow descent. The aircraft lights disappeared 
after apparent contact with the water. .. . The 
instructor pilot and crewman were lost but the 
second pilot escaped with C injury. Here is his 
survival story... 








After initial impact right wing and nose down 
at a speed of about 100 knots, we bounced back 
into the air and seemed to go through several gyra- 
tions before we hit the water once again. On the 
second impact I don’t know in what position the 
aircraft contacted the water. I was thrown vio- 
lently about the cockpit. I had the impression my 
seat had torn loose; I was completely disoriented 
as to my position in the aircraft. At this point I 
felt water at my feet. It rose very fast but I was 
able to take a deep breath before I was com- 
pletely submerged. I waited approximately two 
seconds, undid my lap belt and reached toward 
the left to locate the escape hatch. 

After a struggle I managed to get through one 
opening only to find I had to go through another. 
It seemed as though I passed through three cham- 
bers before I cleared the aircraft. All the way up 
I kept running into great piles of debris which I 
managed to claw my way through. Finally I 
reached the surface and found myself in JP-5 plus 
a great amount of debris from the aircraft. 

I had no difficulty in locating and actuating the 
toggles to my mae west. The CO, didn’t quite fill 
my vest so I topped it off orally. I yelled in an at- 
tempt to locate the pilot but received no response. 
At this point I took stock of what I had and found 
I had lost my hardhat, flight gloves, flashlight and 
my revolver. I felt the front of the mae west in an 
attempt to locate the night flares but found the 
pockets had torn loose at the top. Once I found the 
flares I had no difficulty in locating the night end. 
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I fired my first flare as “61” approached me. (We 
hope he was clear of the JP-5.—Ed.) He circled 
once and turned back toward the carrier. 

At this point I looked around and noted a spon- 
son floating inverted 10 yards from me. I swam 
over to it, climbed into the wheel well and leaned 
up against the extended gear. It was quite buoyant 
and served well as a makeshift raft. I started look- 
ing for my whistle, located it with no difficulty 
and began blowing. At this time I also turned on 
the light on my mae west which worked only in- 
termittently. I had to shake it to keep it from 
going out. 

I waited to fire my second flare until I saw 
searchlights from the two closing destroyers. Then 
I sat tight and continued blowing my whistle. The 
searchlights from the destroyer picked me up 
shortly thereafter and the ship closed on me. It 
stopped dead in the water some 40 yards away. 
I was off the starboard beam. I abandoned the 
sponson and started swimming toward the ship. 
(The accident board considered this unwise since 
the survivor was bleeding and these were shark- 
infested waters. He should have stayed put.) 

DD Skipper’s Comments: The destroyer was in 
a two-ship, bent-line screen ahead of the carrier 
with the destroyer on station on her starboard 
bow. The ships were in a driving, zero visibility 
tropical rainstorm when word was received that 
an aircraft had crashed. Using information gen- 
erated by its CIC, the destroyer proceeded to the 
crash area. Visibility began to lift in a small area 


and two successive flares were sighted. Shortly 
afterward the survivor was sighted in the water 
and he was heard blowing a whistle. He was 
brought aboard by motor whaleboat . . . Flares 
and whistles are valuable aids in locating per- 
sonnel in the water, aids which the survivor used 
most effectively. 

Investigating Flight Surgeon’s Comments: A\l- 
though the survivor's light did not work perfectly, 
it was easily visible from the second helicopter as 
it approached and flew over . . . The survivor had 
no difficulty locating and using his night flares even 
though the pockets holding them were torn loose 
at the top. The first flare was seen by many people 
on the carrier as well as by the two pilots in the 
second helicopter which flew over him. The second 
flare was also easily seen from the carrier and 
from the destroyer then nearing him. 

The rescue again shows the value of the whistle. 
The destroyer captain told the survivor that he 
had originally sighted his position by the flare 
but that after this burned out he homed in on 
him by his whistle which he blew almost con- 
tinuously after boarding the sponson . . . 

The survivor showed ingenuity in finding him- 
self a makeshift raft. The well of the inverted 
sponson was partially awash but supported his 
weight without difficulty. I am sure that being in 
this large object aided the destroyer crew in locat- 
ing him as it had good reflective qualities .. . 

The survivor was rescued within 15 minutes of 
impact. 
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Don’t Use 
Seat Cushions 
in Hjection 


Seats... 


CUSHION COMPRESSED 
SEAT HAS ATTAINED 
UPWARD VELOCITY BEFORE 


MAN STARTS TO oT 
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USING a 


(soft) seat cushion in an ejec- 
tion seat is like extending an invitation to a 
broken back. The formed top of the survival 
kit container supplied with the T-2 and 
A-5 seats is purposely rigid to eliminate 
any significant compression during ejection. 

If a cushion is used with a seat, initial 
ejection forces compress the cushion and, 
for all practical purposes, allows the man to 
remain still while the seat starts to move. 
Then, when the cushion is fully compressed, 
the man is accelerated at a greater rate in 
order to achieve the velocity already at- 
tained by the seat. This could result in ‘ 
serious G overshoot on the man and could 


break his back. 





“g" OVERSHOOT ON 
MAN CAUSED BY 
 e USE OF CUSHION 
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Flight Deck Accident 





AT APPROXIMATELY 1930 
hours an airman was seen passing 
between the nose of an EA-IF 
and an E-1B, apparently heading 
for the port catwalk. The Guppy 
pilot was in the process of 


shutting down. The AN walked 
into the port side propeller arc, 
staggered back and cried out but 
was not knocked down. The pro- 
peller had amputated his left 
hand. The witness applied to 
mangled arm a 


the victim’s 





makeshift tourniquet which the 
reporting flight surgeon de- 
scribed as “excellent.” Still con- 
scious, the injured man was 
transferred by litter to sick bay. 
He responded to medical treat- 
ment and at the time the Medi- 
cal Officer's Report was sub- 
mitted was doing well. 

The flight surgeon concluded 
that poor visibility and fatigue 
contributed to the accident. He 
breaks poor visibility down into: 
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notes from your flight surgeon 


Deficient eyesight as docu- t 
mented by the victim’s health 
record. 

Little or no dark .adaptation. 
The man had returned to the 
flight deck from brightly 
white-lighted spaces below 
deck with no period of dark 
adaptation. He had smoked 
two cigarets in the hour before 
the accident which probably 
contributed to poor night vis- 
ion. 
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 e Goggles with brown edges 
on scratched viewplate. 


the deck where the accident 

occurred combined with the 

darkness of the night. 

The victim had worked 12 
hours prior to the accident and 
was anticipating working 7 to 8 
hours more before securing. 


ommendations are: 


e All flight deck personnel 
examinations and should have 
a minimum standard. Obvi- 


wearing their corrective lenses. 
All flight deck personnel 


crewmen. 
Goggles used by the flight 


+ deck personnel should be in- 


spected for deterioration peri- 

odically and_ replaced as 

necessary. .- 

The flight surgeon also sug- 
gests establishment of a standard 
Navy-wide syllabus outlining the 
required training of flight deck 
personnel, thereby fixing the re- 
sponsibility of training on the 
squadron and the ship. 


Flashlight Lanyard 


AFTER a crash landing, a pilot 
had difficulty exiting the aircraft 
because the flashlight which he 
was wearing on a nylon para- 
chute shroudline around his 
neck got caught. Unable to 
break the line, he had to “loop 
it” over his head to free himself. 
The investigating flight surgeon 
recommended that material 


which can be broken easily be 





used to secure flashlights worn 
in this manner. 


e Poor lighting of the area of 


Among the flight surgeon’s rec- 


should have periodic visual 
vision correctable to 20/20 as 


ously, they should not be al- 
lowed on the flight deck if not 


should be required to undergo 
night vision training similar to 
that required of aviators and 


Discard Raft Pack 
A PILOT who was rescued 
only seconds after parachute 
descent into the water got on the 
helicopter rescue seat without 
difficulty. The crewman, how- 
ever, had trouble pulling him 
through the helicopter hatch 
and closing it because the sur- 
vivor still had his seat pack on. 
Whenever possible, survivors 
should detach their seat packs 
before helicopter hoist. 


Make Haste Slowly 

THE No. 1 elevator was coming 
up from the hangar bay level. 

Parked just inboard of the 
elevator was an F-4B_ wait- 
ing to be backed onto it. The 
plane captain went under the 
nose gear well to check pneu- 
matic brake air bottle pressure. 
The elevator arrived at the flight 
deck level; the director turned 
and signaled the tractor driver 
to begin backing the aircraft. 
One of the dual nosewheel tires 
rolled over the plane captain's 
left foot. He fell to the deck 
with the wheels straddling his 
foot before the aircraft could be 
stopped. The flight deck crew 
raised the nose of the aircraft 
and he was pulled clear. His foot 
was broken. 

The official report of the inci- 
dent noted that the director and 
the plane captain were both 
exerting every effort to perform 
their assigned tasks well but they 
were working in haste. Each 
man let the pressure of flight 
operations make him sufficiently 
careless to cause a personal in- 
jury. The plane captain should 
not have had his head in the 
nose gear well when movement 
was imminent, and the plane di- 
rector should have held the air- 
craft until the plane captain was 
clear of the nose wheels. 

“Although speed and team- 
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work remain essential to efficient 
aircraft handling,” the report 
observed, “the paramount im- 
portance of safety has been re- 
emphasized in this squadron in 
order to prevent a similar mis- 
hap in the future.” 


Misstep 


AN AIRMAN went out to 
a UH-2A to preflight the aircraft. 
After removing the starboard 
engine dust cover, he started to 
step down from behind the 
pilot’s seat on the starboard side 
of the cabin deck. A tall individ- 
ual (6’4”), he stepped on the 
right tire instead of the step on 
the right main gear mount. He 
misjudged the distance, his left 
foot slipped and he fell to the 
concrete. His arm was broken. 

“Sooner or later, when pre- 
scribed methods are not used,” 
the reporting flight surgeon 
comments, “human error steps 
in and causes an accident. Rec- 
ommend re-emphasis of ground 
safety program at frequent in- 
tervals.” 


Inflight Feeding 


DETERIORATION in the 
quality and variety of both pre- 
pared and unprepared inflight 
meals has been noted. This is 
attributed to the flight galley 
personnel's lack of flying experi- 
ence. They do not fully under- 
stand the importance of proper 
inflight feeding and the necessi- 
ty for planning ahead and order- 
ing varied meals from available 
menus. If galley personnel are 
unable to obtain the meals or- 
dered, the subject will be 
brought to the attention of the 
food service officer. 

—Safety Council Minutes 
(A bit of indoctrination on the 
hazards of improper feeding of 
flight personnel seems to be in 
order here, also.—Ed. ) * 
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By George E. Keck United Air Lines, Inc. 


Presented before the 22nd National Convention Banquet of the 
Seciety for Nondestructive Testing. 


D: Werner von Braun, the noted space scientist 
and rocketeer, recently put the matter of re- 
liability in perspective in a humorous way. In 
answer to a question as to the need for the tre- 
mendously costly, intensive effort to conquer space 
and reach the moon, he gave a learned treatise 
on all the reasons justifying the program. He con- 
cluded by saying, “And finally, out of all this effort 
may come a faucet that won't leak.” 
Attaining Greater Reliability 

The attainment of complete, absolute reliability 
during a finite span of time in operation of all the 
machines of our commerce and industry would 
provide economic and service benefits beyond our 


comprehension. For many years, our ability to 
invent machines has exceeded our ability to keep 
them running continuously, without unpredictable 
breakdowns. For a number of years, many firms 
have developed and used so-called “preventive 
maintenance” programs in an effort to improve 
reliability. In many instances, these programs 
served a useful purpose and did eliminate some 
percentage of breakdowns. However, at best, pre- 
ventive maintenance represents an imperfect 
medium for attaining the utopia of uninterrupted 
operation that every industrialist seeks. Very often, 
the cost of a preventive maintenance effort is out of 
proportion to the value of the results. Obviously, 


. 


Non-Destructive Testing (NDT) has proved its worth in commercial aircraft 
maintenance. What are some of the Navy applications? Hard carrier land- 
ings with resultant failures of landing gear, wheels, tailhooks and wingfolds 
appear to be prime NDT areas. Now, with modern equipment and trained 
operators in the fleet, flaws in these components can be discovered before 
an accident occurs! 


X-ray photo, left, reveals incipient failure in jet turbine section. 
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the effectiveness of such a program depends upon 
the amount of historical operating data available, 
its accuracy and the caliber of its evaluation. 

It is possible, however, that a business may not 
be able to survive long enough for all the essential 
conditions of data collection, analysis, and the like 
to be met. Fortunately, the great advances made 
in the technology of nondestructive testing have 
brought us a long way toward greater reliability 
in the structures field, at least. The field of systems 
involving the inter-relationship of several com- 
ponents still requires much development and im- 
provement. 

Revenue and Down Time 

I suppose that a commercial airplane provides 
as good an illustration of the values inherent in 
reliability, or the penalties involved in a lack of 
it, as any machine in existence, barring some of the 
more advanced space missiles. A large jet airplane 
such as the Douglas DC-8 or Boeing 707 has a 
prodigious capacity for the production of revenue, 
when it works. It is worth nothing when it is not 
operative. On the basis of eight hours of flying 
per day with a full passenger and cargo load, one 
of these giants can produce revenues approximat- 
ing $30,000. This great earning potential, coupled 
with the fact that the airplane represents a $6,000,- 
000 investment, explains why we must minimize 
down time in any and all ways possible. Yet, too 
often we suffer schedule delays or cancellations 
because of such seemingly minor things as a leaky 
landing gear seal, a pneumatic valve malfunction, 
a water pump failure, and the like. 


38 






oe 11a >" See... 














One of the things I am now able to look back 
upon with some amusement, but which assumed 
tragic proportions during the first six months of our 
jet operation, involved the new flushing toilets. 
These were wondrous things, which at the touch 
of a button whirled a cobalt blue liquid around 
a gleaming stainless steel bowl. The only problem 
was that, one after another, all four of these evi- 
dences of man’s genius usually went out of com- 
mission after an hour or two of flight. A trans- 
continental flight by jet takes only five hours and 
is a most pleasant experience—but only if the 
“johns” work. 

Fortunately, engineering talent has no limits in 
its ability to make good the second time around 
the track. Our engineering research people of San 
Francisco went to work on the problem, mocking 
up the entire plumbing, filtering, and pumping 
elements of the system, and solved the problem. I 
will always be impressed with the genius of the 
solution, and never fail to think of it when I press 
the button, because had it not been achieved with 
dispatch, I am reasonably sure I would be in 
another business today. Seriously, this seems ridi- 
culous, and yet it is repeated in various ways in 
every industry, every day. It is time that we learn 
to design our machines to better realize practical, 
reliable performance in their operating environ- 
ment. 

Negative and Positive Factors 

The redundancy of airplane structure—and more 
particularly, systems—further illustrates our in- 
ability to produce a foolproof vehicle. In all prob- 
ability, the unique character of airline flight 
safety requirements will always demand quality in 
certain areas. For instance, a back up hydraulic 
system will always be needed, since absolute in- 
tegrity cannot be realized, and even one failure in 
100,000 instances can be catastrophic. Where hu- 
man safety is involved, we will continue to take 
all necessary precautions for security regardless of 
the cost. 

However, there are numerous other systems and 
components that have no direct bearing on safety, 
which exact high cost penalties because of the 
dual, triple, or even quadruple nature of their in- 
stallation. Electronic communications and navi- 
gation gear is still notoriously unreliable. A 
reduction in the irregular replacement rate of this 
equipment would do much toward reduction of 
flight delays and passenger disservice. In addition 
to the very real costs of these factors lie substantial 
costs for shipping the malfunctioning part back to 
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X-RAY FILM 


the maintenance point, along with all of the costs 


for packing, handling, accounting, storing, moving, 
disassembly, reworking, assembly, testing, crating, 
and the like before it is ready for re-use. A 10 
percent reduction in irregular removals of parts 
and components would increase our profits dra- 
matically. 

In order that you do not feel that negative factors 
predominate in the air transport business, I would 
like to discuss many of the positive factors for re- 
liability that have been contributed by the tech- 
nology of your profession. Without these contri- 
butions, I seriously doubt that the flying machines 
we enjoy today would be feasible for commercial 
operation. To the best of my knowledge, the air 
transport industry uses every technique known to 
your profession to keep aircraft producing safely 
and efficiently. 

For instance, we use X-ray inspection extensive- 
ly. As you are aware, Bill Hitt, a prominent 
member of your Society, is considered to be the 
father of X-ray inspection in airline maintenance. 
While with Douglas Aircraft, he did an outstand- 
ing job of showing us the possibilities of X-ray use 
in detecting structural fatigue cracking. Today, we 
believe we are conservative in our estimate that 
each man-hour spent in X-ray inspection of air- 


PRINCIPLES OF OPERATION 


For illustrative purposes, the principles of x-ray inspection are 
not unlike those of photography. Like light, x-rays may be 
used to create an image on film. Unlike light, their short wave 
length enables them to penetrate materials which absorb or 
reflect ordinary light. 


The simplified diagram at the left illustrates the manner in 
which x-rays are emitted to pass through a test piece and 
record its internal condition on film. The thicker or denser 
areas of the material will permit less of the x-ray energy to 
reach the film. Less dense or thinner areas transmit more x-ray 
radiation to the film. In this manner, as with light, the film is 
exposed to graduations of energy creating a shadow image 


of light and dark directly related to x-ray exposure. 


craft structure results in a direct saving of from 
25 to 50 man-hours over the conventional method 
of disassembly and visual inspection. 
Uses of Radiography 
In some areas of primary structure, the work 
involved in disassembly for visual inspection 
would make the costs prohibitive, especially when 
viewed in terms of several weeks of down time 
for the aircraft. Our company has an investment 
of about $40,000 in industrial radiographic equip* 
ment. We will expose over 9000 radiographs of 
structure and component parts this year, which 
will give you a fair insight into the extent of its 
use by us. A few specific instances of X-ray use 
includes: 

(1) Inspection of the interior of rudder tab 
mechanisms—A visual inspection of this mech- 
anism requires removal of the unit from the air- 
craft, disassembly, inspection of a component part, 
re-assembly, re-installation, and then test flight. 
The cost to do this would have approximated 
$15,000. X-ray inspection reduced this cost to 
$3000. 

(2) Inspection of molded rubber electrical 
plugs—These plugs, used to supply power to the 
heating elements of the hot food boxes in our air- 
planes, were subject to wire fraying and breakage 


approach/janvary 1964 


39 





inside the plugs. This resulted in an electrical short 
circuit and burning of the rubber plug. The smell 
of burning rubber inside an airplane flying tens of 
thousands of feet above the ground is not con- 
dugive to passenger peace of mind. We used hun- 
dreds of these plugs each year, at a cost of $9.00 
each. X-ray examination of new plugs revealed a 
design deficiency that contributed greatly to their 
high failure rate. Re-design of the plugs extended 
their service life approximately three times the ori- 
ginal. A continuing program of inspecting newly 
purchased plugs revealed that, some plugs were 
not being assembled correctly before being molded. 
We were able to trace the defective plugs to a 
specific individual in the manufacturing plant and 
to have the problem corrected at its source. All 
used plugs are X-ray inspected at the time of air- 
plane overhaul to detect any signs of wire break- 
age. Since the design deficiencies were corrected 
and the used plugs inspected at each overhaul, we 
have had only one instance of a burning plug in 
the past three years. 
Uses of Eddy Currents 

The eddy current technique represents another 
important medium for improving performance re- 
liability. Some of the uses we are making of it 
include the following applications: 

(1) Our biggest use of eddy currents is in the 
detection of fatigue cracks in aluminum and mag- 
nesium alloy parts. The first eddy current ma- 
chine in use at United was designed specifically to 
detect cracks emanating from the spark plug bosses 


of engine cylinders. These cracks were impossible 
to find with fluorescent penetrant inspection 
methods because of the tightly packed carbon that 
contaminated the cracks. Cracks were found by the 
extremely slow method of chemically etching each 
spark plug boss and examining it under a high 
power magnifying glass. We were spending 32 
man-hours a day just looking for cracks. In addi- 
tion, we wasted hundreds of man-hours in re- 
working the areas only to find that the crack depth 
was beyond the allowable limits, and the reworked 
cylinder had to be scrapped. With all of this work, 
we still had line removals of cylinders for cracking 
at the spark plug bosses. Our inspection methods 
simply were not good enough. 

Eddy current inspection has corrected these 
problems. Now with a quick twist of the wrist, the 
boss can be inspected and determination made ‘f 
the crack is within reworkable limits. If not, the 
cylinder is discarded and no more time is spent on 
it. Our inspection time was cut from 32 man-hours 
to three man-hours per day, and our line removal 
rate was reduced approximately 90 percent. 

(2) A-second application is the inspection of 
landing gear wheel sections for cracking. Again, 
fluorescent penetrant inspections were not satis- 
factory due to our inability to get the vulcanized 
rubber, brake lining dust, oil, grease, and other 
forms of dirt out of the cracks. We were plagued 
with line removals and flight delays caused by 
wheel cracking. After months of experimenting, 
and the sectioning of scores of cracked wheels, we 
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EDDY CURRENT EXAMINATION AND DISPLAY 
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NO CHANGE DETECTED IN WHEEL METAL COMPOSITION. 
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PRINCIPLES OF OPERATION 


Employing the principles of magnetism, Sonofiux equipment is designed for nondestructive testing of ferrous iron 
and steel parts. if a magnetized piece under test has a crack or other flaw, an external magnetic field will be cre- 
ated at the defect location. It is this external field that will attract and hold iron powder to provide a visual 


indication of the defect. 


| 


A horseshoe magnet is held to the stake, 
since the magnetic field is attracted by 
and flows through the metal of the stake. 





If the horseshoe magnet of figure 1 were 
formed into the circular magnet shown, 
the field between the two poles would at- 
tract and hold small pieces of magnetic 
material such as iron powder. 
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were not only able to reliably detect cracks but we 
were able to measure their depth. Special probes 
were molded to conform to the contour of each 
wheel area to be inspected. 

Man-hour savings are phenomenal—for example, 
the critical bead seat radius of a wheel section can 
be inspected for cracks in 15 seconds. This is less 
time than it would take to merely apply the pene- 
trant to the wheel. We have eliminated the time 
formerly spent in chemical and hand cleaning of 
the wheels and the time spent in soaking the wheel 
in the penetrant, washing, developing, and reading 
the indications. Not only is this time saved, but the 
inspections are more reliable than the fluorescent 
penetrant method. Since we went into full scale 
eddy current inspection of wheels, we have not 
had a single instance of an irregular removal or 
flight delay due to cracks in the inspected areas. 

(3) A third major application of eddy currents 
is in the inspection of internal bore of bolt holes 
for cracking. Prior to the use of eddy currents, 
certain bolts in primary structural splice joints 
had to be removed at frequent intervals for this 
inspection. The actual inspection, accomplished 
visually with the aid of borescopes, was not very 
critical, nor was it satisfactory. There was evidence 
that we were doing more damage to the airplane 
structure by removing these close fitting bolts than 
we were doing good by accomplishing the in- 
spection. With the inception of eddy current in- 





magnet. 


If the magnet were cracked as shown then 
poles would be created at the crack and 
there would be an external magnetic field. 
This field will attract and hold iron powder 
and provide an indication of the crack. 
This illustrates circular magnetization and 


are formed. 


spection of the bolt holes, we are able to perform 
a highly critical inspection that is much more 
reliable than the visual one. This higher level of 
inspection has resulted in our being able to reduce 
the frequency of bolt removals and to reduce the 
resultant damage to the aircraft structure. 

Even greater benefits could be obtained if a 
method of nondestructive testing were devised 
that would permit us to reliably inspect the bolt 
holes without removing the bolts. 

United has seven large magnetic particle in- 
spection units operating two and three shifts per 
day in its engine overhaul shops in San Francisco. 
In addition, two other large units are in full time 
use at the base, inspecting components from air- 
craft accessories, engine mounts, and landing gear. 
Our major line stations are equipped with small 
portable units used to inspect critical areas of the 
airplane between visits to the maintenance base. 
United has been using magnetic particle inspection 
for over 28 years. Our first unit, delivered in the 
spring of 1934, was a far cry from the modern units 
in use today. 

Magnetic Particle Inspection 

Magnetic particle inspection equipment is pro- 
minent in our maintenance operations. The air- 
lines, as we know them today, could not exist with- 
out the various nondestructive testing methods. 
This is especially true of magnetic particle inspec- 
tion, which is the standard method of detecting 
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If the horseshoe magnet were completely 
closed as shown, the field would be con- 
tained entirely within the ring. Since there 
are no poles nor external magnetic field, 
iron powder will not be attracted by the 


the method by which indications of defects 


At 
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fatigue cracks in steel parts. Without it, we would 
still be flying airplanes with a cruising speed of 
100 miles per hour. It is difficult to even imagine 
operating aircraft engines that had not been mag- 
netic particle inspected. Practically every magnet- 
ized steel part in an aircraft engine is inspected at 
each overhaul by magnetic particle methods in 
non-magnetic steel, aluminum, and magnesium 
parts, ie., aircraft structural brackets, rotating jet 
engine parts, engine cases, etc. 
Penetrants 

Finally, we use dye and fluorescent penetrants 
for certain types of inspections. Dye penetrants are 
not used to a great extent by United except at line 
stations. We prefer, wherever possible, to use the 
more sensitive fluorescent penetrants. However, 
in certain cases, it is not feasible to have the black 
lights, water spray, etc., required for the fluores- 
cent type inspection. In these cases, dye penetrants 
are used. Within the past few months we have 
detected a number of cracked jet engine compres- 
sor blades with dye penetrant. Each one of these 
cracked blades represents a potential engine fail- 
ure. Even if we were to disregard passenger incon- 
venience and loss of revenue while the airplane 
was grounded awaiting the engine to be changed, 
major costs are involved in this type of failure. A 
broken compressor blade that goes through the jet 
engine will cause damage in excess of $35,000. 

Fluorescent penetrants have been uSed by 
United since 1949. We presently have four large 
units at the San Francisco maintenance base that 
process thousands of parts per day. Fluorescent 
penetrants are used mainly to detect fatigue cracks. 


PREVENTIVE MAINTENANCE. Programmed maintenance, 
using the portable Reflectoscope for on-the-spot, nondestruc- 
tive testing of an aircraft landing gear saves dollars in as- 
suring equipment reliability and public satisfaction and 
confidence. Costly unpredictable failures are prevented. 
Throughout industry, such programmed inspection can facili- 
tate scheduled parts replacement, or planned obsolescence 
of components can be accomplished with minimum down 
time and maximum equipment protection. 





NDT 

NAS Quonset reports that Zyglo indications 
frequently encountered on nosewheel bolt 
bosses and hub area during PAR on A4 air- 
craft. In all occurrences, referee X-ray 
proved the indications to be skin imper- 
fections characteristic of magnesium sand 
castings and not actually cracks. 

Recommendations: Metallurgical exam- 
ination of available failed parts and con- 
firmation of Zyglo indication on other 
wheels by X-ray or removing surface mate- 
rial and blending per NavWeps 03-25B-21. 
NAS Quonset msg 242153Z of Sept ’63. 











Appreciative of Efforts 

It is not very likely that we will see the evolve- 
ment of any exact sciences in our time. Hence, we 
will continue to hedge our designs with safety 
factors of two, three or more magnitudes. Accept- 
ing this fact as a reality of life, we must then hope 
to find ways to detect incipient breakdowns early 
enough to accomplish correction at a time that is 
least disruptive to our machines’ revenue pro- 
ducing function. 

Therefore, those of us charged with accounta- 
bility for the profits of an industrial enterprise are 
most appreciative of your creative efforts of the 
past, and hopeful for the future development of 
your skills in university and company laboratories. 
We also wish you well in the continued, effective 
operation of your Society in making these develop- 
ments better known to industry. 
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ON P-2 AIRCRAFT 


J34 Overtemps 


By J. M. Smith, DIR Analyst, NATSF 


A recent review of 209 J34 engines removed from 
P-2 model aircraft and reported by engine 
disassembly and inspection (DIR) reports re- 
vealed 45% of the engines were damaged by opera- 
tion beyond the maximum allowed exhaust gas 
temperature schedule. Damage to 19 engines was 
the direct result of overtemperature operation, 
while 75 engines were reported with discrepancies 
normally attributed to engines removed from serv- 
ice for high time or damage resulting from op- 
eration above temperature limits. These discrep- 
ancies included warped, cracked and burned noz- 
zle guide vanes, turbine discs and rotor blading. 
The average operating time reported on these 94 
engines was 124.0 hours. Maximum time between 
overhauls of this engine is 360 hours. 

An analysis of the findings at disassembly dis- 
closed that the fuel control high speed stops (a 
normal field adjustment), on 9 of the 19 damaged 
by overtemperature operation, had been malad- 
justed allowing throttle travel in excess of the 
maximum allowed travel of 79°. The high speed 
stops were adjusted on several controls to permit 
throttle travel of 85° and 87°. The normal throttle 
travel from cut-off to the high speed stop is 77° 
(+ 2°, — 4°). Throttle travel in excess of 79° re- 
sults in excessive fuel flow, high turbine tempera- 
tures, reduced turbine life and engines premature- 
ly diverted to overhaul. 

In view of the number of fuel control high speed 
stops found to be maladjusted at engine disassem- 
bly it is apparent that the procedures for this criti- 
cal adjustment are not clearly understood by all 
maintenance personnel. It is suspected that main- 
tenance personnel are adjusting throttle travel 
from indicated 0°, instead of TRUE ZERO as in- 
dicated by the pointer position on the fuel control 
quadrant. TRUE ZERO is the position indicated 
by the quadrant pointer when the throttle is in the 
cut-off position and the shutdown stop screw is in 
contact with the dowel pin. Angular travel is meas- 
ured from this position, and any adjustment of the 
high speed stop that would permit throttle travel 
in excess of 79° from TRUE ZERO should be 
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Fuel control rigged 77° from indicated 
ZERO. ZERO. 


avoided. Caution: Do not confuse the high speed 
stop with the cutoff stop. The high speed stop is a 
field adjustment and is marked “hi”. The cutoff 
stop is not a field adjustment and must not be 
changed since the modulated starting system would 
be disturbed necessitating a flow bench adjust- 
ment. An example of a proper high speed adjust- 
ment would be as follows: 

(a) Shutdown stop screw against dowel pin. 

(b) Quadrant pointer indicating —4° or TRUE 
ZERO. 

(c) High speed stop adjusted to limit throttle 
travel to the 75° reference mark on the 
quadrant. 

With conditions the same as (a) and (b) above 
an adjustment of the high speed stop to allow 
travel to the 79° reference mark on the quadrant 
would result in an erroneous travel range of 83°, 
introducing excessive fuel and temperature con- 
ditions. 

It is recommended that all maintenance person- 
nel concerned with adjustment of the J34 engine 
fuel control carefully review the field adjustment 
procedures outlined in Section II, page 67 of Nav- 
Weps 02B-110BC-2 of 15 July 1961. Particular at- 
tention is invited to the note contained in para- 
graph 2-319 concerning adjustment of the high 


speed stop. ® 

















Fuel control rigged 77° from true 
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NOTES AND COMMENTS ON MAINTENANCE 


Troubleshooting the Orion 

Here is an information report concerning con- 
trol malfunction in P-3A. The components 
were manufactured by Bertea and had 1036 flight 
hours. Since this particular report did not get in 
the Navy system, I thought it might be of interest. 
I think the last paragraph is of particular interest 
especially in light of the VP—accident.—j. £. PAUL, 
Lopr, Safety Officer, VX-1. 

References: Figs. 17, 29 & 31 of 01-75PAA-4-3. 
AUTOPILOT on subject aircraft was squawked 
for being very erratic; would not hold heading. 
Also erratic in the Control Wheel Steering. 

System was wrung-out electrically and nothing 
could be found wrong. It was believed the servo 
valve may be to blame so it was switched with 
the one on the rudder; no. improvement. 

Then all of the autopilot components were tried 
and still trouble persisted. Indications continued 
to be electrical as boost operation with the auto- 
pilot OFF was (or seemed to be) normal. 

Finally on a flight with autopilot electrically 
disengaged the control wheels suddenly revolved 
to the left (left wing down). Autopilot was manu- 
ally disconnected in the belief this may have been 
the cause. Wheels still wanted to rotate to the 
left so aileron was shifted to boost-off and trouble 
was corrected. 

Ground inspection revealed that the dual spool 
control valve would not move when the wheels 
were forcibly rotated, boost on or off. After some 
hand manipulation of the feel levers at the Aileron 
Boost Package whatever was hanging up broke 
loose; then boost operation was normal. 

Since they were most easily removed as a pack- 
age, it was decided to remove the following: 

1. Valve Assy, Control Valve, 906016-21 Ser. 23 

2. Linear Transducer, GM-0024 Ser. 1051 

3. Valve Assy, A/P Engagement, 910533-1 
Ser. 20 

4. Dashpot Assy, 921131-1 Ser 171 


5. Mechanical bits & pieces connected thereto. . 


The Manual Shut-off Valve, 141575-1, was also 
replaced because the Flight Crew didn’t believe 
they had gotten a complete shut-off of hydraulic 
pressure, Ser. No. 791. 

The new units not only corrected the tendency 
for the wheels to rotate but also corrected the 
autopilot squawks! 








The Numbers Game or Touche! 


Should the discussion of who is more impor- 
tant, the pilots or mechs, ever come up, heed the 
experience of Harry Stuhldreher, one of Notre 
Dame’s legendary Four Horsemen. 

“People were always trying to start something 
between the Four Horsemen and the Seven 
Mules,” Stuhldreher said. “You know, the line- 
men did all the work while we backfielders got 
the credit. So one day, just to prove there was 
no jealousy, we agreed to vote among ourselves 
as to which was most important in football, the 
linemen or the backs. 

“Sure enough, the linemen won, 7 to 4.” 








Pin Point 

I watched a visiting Skyhawk start up. The 
transient lineman carefully avoided inlet areas 
while removing gear pins, then stood under the 
cockpit and handed the pins to the pilot!! Like 
hairy!! But luck prevailed—the pins made it to the 
cockpit and the lineman didn’t make it to the 
compressor. One slip and another J65 would have 
made the not-very-exclusive FOD list. 

This is potentially a real problem area as we 
have several types susceptible to damage in this 
manner, Look at the inlets on the Skyray, Tiger, 
Demon, Vigilante and Phantom II for examples. 
In these cases, is it better to pull pins just before 
starting rather than risk engine FOD? Maybe a 
bag and strap system would be a safer method 
of transferring the pins to the crew after starting. 
Ops Officers, ASOs, pilots and plane captains are 
in the best positions to solve this problem and it 
needs solving now.—ANYMOUSE 





FOD Prevention 


Two-pound coffee 
marked, attached to 
hicles are being used as Foreign Object col- 
lection containers. Units were’ authorized by 
the Transportation Department to attach these 


vehicles.—ComF AirW ing 
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MURPHY'S LAW’ 


F-8D HYDRAULIC SYSTEMS 


Wrong: Cross-connected hoses. Right: Properly connected hoses. 


Here is another MURPHY: A utility system fluid from the utility system into the PC-1 sys- 
pump cooling hose, part number CVC4154-11OR- « tem, which was subsequently forced overboard 
11V, item 75 fig. 1-72 of NavWeps 01-45HHC-4-1 through the vent mast. A similar condition exists 
was connected to the PC-1 cooling line filter. Like- | at the yaw package between the PC-1 and PC-2 
wise, the PC-1 pump cooling hose part under CV- _lines. 

C4154-182D11V item 170 fig. 2-40 of NavWeps 01- “RED FACED ANYMOUSE” 
45HHC-4-2 was connected to the utility cooling 

line filter. The end result: The utility pump (pro- _—P.S. Two utility pumps were replaced before the 
ducing the most volume/pressure ) pumped all the _ trouble was discovered. 


* If an aircraft part can be installed incorrectly, someone will install it that way! 
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It Was Loaded! 


The following correspondence be- 
tween Sir Vival (approAacH Septem- 
ber 1963) and Sir Cumspect was in- 
tercepted by the editor: : 
Dear Sir Vival: 

Thanks for the timely summary on 
current common gear! 

There is one small point, scarcely 
worth the mention, that I'd argue. 
It’s worth precisely 16% percent of 
your survival effort under certain cir- 
cumstances (broken arm, cold hands, 
etc. ). 

The only way a .38 special Smith 
and Wesson revolver will allow the 
firing pin to contact the bullet is by 
first cocking. On cocking, the cylinder 
magazine revolves. The pulled trigger 
then releases the hammer which brings 
the pin into contact with the shell 
and the bullet fires. The .38 S&W may 
be cocked through double action 
which raises the hammer and revolves 
the cylinder. A rod affair called the 
rebound slide holds the firing pin from 
the bullet while the pistol is uncocked. 

So, if the revolver is checked fair- 
ly often (quite necessary for any sur- 
vival gear) it’s perfectly safe to load 
all six bullets. 

SIR CUMSPECT 

(w. A. ELLSWORTH 
LCDR, 

ASO, NAS ALAMEDA ) 


@ The procedure recommended in 
the September approacn is taught in 
a number of small arms training pro- 
grams. However, as a result of your 
letter as well as subsequent letters 
from Major P. C. Lemma, USAF, 
CDR H. N. O'Connor, USN, and 
CAPT Philip J. Cahill, USA, the 
Safety Center investigated further and 
can find nothing in writing to sub- 
stantiate this procedure. For survival 
Pp ses, you have a good point, yea 
verily! 


Want your safety suggestion read by nearly a 
quarter of a million people in naval aviation? 
Send your constructive suggestions to APPROACH. 


etters 


ASO Jeep 

—FPO, San Francisco — In response 
to your letter of 9 October 1963 in- 
quiring about the yellow jeep, I am 
enclosing the pictures you requested. 

I can assure you that the yellow 
jeep did not start out as a custom or 
eolitiion in MAG-11, but it is rapid- 
ly becoming one. The jeep is a by 
the MAG-11 Aviation Safety Officer 
as an emergency vehicle. It has a 
standard ARC-27 UHF radio mounted 
in it for purposes of monitoring air- 
craft emergencies and giving assis- 
tance, when possible. 

In one recent instance, the Safety 
Officer’ escorted the Group LSO to 
the runway in the jeep and a safe 
recovery of an aircraft was accomp- 
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lished. This is only one of many simi- 
lar occurrences. 

Because the vehicle is yellow and 
radio equipped, the Safety Officer is 
allowed to visit any site on the run- 
way or other limited areas by simply 
monitoring Ground Control or Tower. 

Last, but not least, the yellow jeep 
must be regarded as somewhat of a 
status symbol. All hands know what 
the vehicle is, who drives it, and why 
he is constantly snooping around. We 
think we have an excellent Safety 
Program in MAG-11 and everyone is 
vitally interested in maintaining it. 
For this reason, the yellow jeep has 
an “open door” policy to everyone 
and from everyone. . . 


D. C. BEATTY 
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‘Life’ of PSK-2 Medicine 

New River, N.C.—I have been un- 
able to run down any concrete in- 
formation about the “life” of the me- 
dicinal items packed in the PSK-2 kit. 
Is there a time limit on the use of 
these items, weeny the antiseptic 
and halazone tablets 

Secondly, I would like to know if 
there is a gas mask presently in the 
supply system which could wom 
by ‘iebaeter pilots with their flight 
gear. Our pilots quite often are in- 
volved in the practice ABCD drills 
with the troops in the field. The M9A1 
Field Protective Mask will not fit un- 
der the APH-5. Will you please let 
me know if there is a mask that we 
can use or if you have any suggestions 
about how to fly, breathe and see un- 
der practice ABCD conditions. 

W. R. RIDDELL 

CAPT USMC 

ASO, VMO-1 
@ NASC referred your first question 
to BuMed and received the following 
reply: 

“At the request of BuMed, BuWerps 
upon purchase of medical surviv. 
items requires dating of drug life. If 
no expiration date appears on drugs in 
any of the items on hand, the —— 
should be replaced by the local medi- 
cal department including the new ex- 
piration date. The PSK-2’s are ~s 
replaced by the SEEK-1. (See BuM 
Instruction 6780.1C.)” 

Your second question was referred 
to BuWeps. As of this writing we have 
received no information on it. 


Testing Device 

NAS, North Island—Here’s how 
one air station meets the require- 
ments of BACSEBs 15-60, 17-61 and 
55-61 for pressure testing aviator’s 
life preservers and rafts. The low 
pressure air outlet system shown in 
the accompanying photographs was 
set up by the NAS No Island 
Aircraft Maintenance Dept. 

Photo (1) shows the survival equip- 
ment shop area with the air outlet 
system mounted above the work 
bench. The concrete deck is covered 
with %” felt matting to prevent chaf- 
ing of the large life rafts. Air is pro- 
vided from a standard low pressure 
air compressor through a 1” galva- 
nized pipe. Air shut-off valves are in- 
stalled at each station. Line pressure 
is maintained at approximately 20 psi 
with a pressure reducer as shown in 
the second photograph. A water-oil 
trap is used to ensure dry air. The 
third photograph shows the standard 
air hose with quick disconnect fit- 
tings, Schrader valves and tire filling 
adapters used to inflate life pre- 
servers. When inflating life rafts a 
flow gun nozzle is used instead of the 


Survival Drill 





Andoya, Norway—Iideal conditions for 
realistic dinghy-drill. Water temperature 
6°C, air temperature a little higher. — 
S. BRATLAND, 1T. 333 (Albatros) sqdr. 


tire filling adapter. 

Accurate pressure readings on 
equipment under test ‘are obtained by 
use of a calibrated 5 psi gage to- 
gether with a thermometer a barom- 
eter in order to correct for room 
temperature and barometric pressure. 

Here is a list of the parts required 
with the exception of an air com- 
pressor and the necessary plumbing. 
All parts were procured throug 
normal supply channels. 
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Pressure Gage, 5 psi 
RM6685-700-7327-LA20 
Schrader Inflation Caps 
RN4220-659-1036-LA20 
Pressure Reducer 
R4820-202-6603-G250 
Water-Oil Filter Trap 
G4930-293-8152 

Felt, Decking \” 
G5330-261-8484 

Hand Wheel Gate Valve 
G4820-262-6878 

Hose, Air 
R4720-595-3654-GB90 
Adapter, Tire Filling 
R4730-270-3901-G250 
Air Blow Gun (Nozzle) 
YF4940-223-8912 
Adapter, Pressure Gage 
R1680-094-8940-S120 
Barometer 
GC6685-184-1587 


Re ‘Just a See Story’ 


New York—We should like to excerpt 
some material from “Just a See Story” 
(Feb. ’62). We need both sides of 
the page and we're unable to locate 
more than a single copy, although I 
know that FSF normally receives 
several copies of this magazine. 

Please supply us with an additional 
copy. In turn, we shall happy to 
send copies of the Human Factors 
Bulletin when this has been printed 
for distribution. 

R. M. WOODHAM 
ASSOCIATE DIRECTOR 
THE DANIEL AND 
FLORENCE GUGGENHEIM 
AVIATION SAFETY CENTER 
AT CORNELL UNIVERSITY 


Ship Information 


Washington, D.C.—Volume II of 
“Dictionary of American Naval Fight- 
ing Ships” is being sent to you as a 
matter of possible interest. It covers 
ry ey names that range from 
Cc ugh F and includes an appendix 
devoted to aircraft carriers. 

A history of each ship is given, to- 
gether with statistical dota, and ma- 
jor events in which the ship took part. 
Sponsor’s name and name of first com- 
manding officer also appear. 

This series will prove indispensable 
for writers, students, reference librar- 
ies and other men and institutions of 
knowledge across America. Individ- 
uals desiring personal copies of Vol- 
ume II are able to purchase them 
from Superintendent of Documents, 
Government Printing Office, Washing- 
ton 25, D.C. (price $4.25, 591 pages). 

NAVAL HISTORY DIVISION 
OFFICE OF CNO 


@ Thanks — your book is in our Tech 
Library.—Ed. 


4] 
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Personal for Pilots 
Fm: CTF 60 
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Unclassified 


1. Old timers at the flying game know of a paradox in airman- 
ship which is loaded with danger. 

2. When your flying skill is razor sharp and you know it, your 
safety index decreases without you knowing it. 

3. Overconfidence affects different pilots different ways. To 
some it has an intoxicating effect and they are apt to do nip- 
ups and other foolish things. 


Overconfidence lulls others into thinking that the most 
difficult actions are really quite easy for them—unintentionally 
they become careless about little things. 

4. Even the best pilots are susceptible to these subtle dangers. 
Ask any oldtimer. 


W. Martin, RADM 





